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FOREWORD
South Carolina is fortunate to have abundant water resources. However, as the state continues to
grow, its water resources almost inevitably will become limited relative to demand.
In September 1984, the South Carolina Water Resources Commission contracted with the Strom
Thurmond Institute of Government and Public Affairs at Clemson University to undertake a study of
water policy needs in South Carolina. The study was intended to prepare the way for another major step
in the formulation of a state water plan for South Carolina.
The goal of developing a state water plan for South Carolina frrst was articulated in the Water
Resources Planning and Coordination Act of 1967. Since enactment of that legislation, the South
Carolina Water Resources Commission has taken a number of significant steps toward the fo1111ulation
of such a plan for South Carolina. The work by the Commission and its staff has provided a solid
foundation for the work reported here.
The study upon which this report is based was conceived broadly to include both careful review of
existing knowledge about South Carolina water resources and new research to seek answers to important
questions for which the existing knowledge provided no obvious responses. A multidisciplinary team
of researchers and scholars at Clemson University and the University of South Carolina conducted the
work. Among their disciplines are accounting, demography, economics, engineering, finance, geogra
phy, history, management science, political science, regional planning and sociology. The project also
supported work by graduate students leading to two masters' s theses and three doctoral dissertations on
issues of vital importance to this study.
•

This report is not a proposed state water plan. But it does identify policy problems and issues that
must be addressed in preparing a state water plan and offers recommendations for additional steps that
now can be taken toward realization of such a plan. We are pleased to present this report and its
recommendations to the WaterResources Commission and the people of South Carolina for considera
tion, discussion, debate and action.
Although it is impossible to name them all here, hundreds of South Carolinians from a variety of
backgrounds and occupations.-and representing diverse interests-contributed to this study. We at the
Strom Thurmond Institute are grateful for their participation in this important undertaking.
We are also indebted to the members of the South Carolina Water Resources Commission and the
Commission's staff for their assistance and support. We alone, however, bear responsibility for the
resulting product.

orace W. Fleming, Jr.
Director
Strom Thurmond Institute of Government and Public Affairs
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CHAPTER 1
PURPOSE OF THE REPORT
Introduction
In September, 1984, the South Carolina Water Resources Commission contracted with the Strom
Thurmond Institute of Government and Public Affairs at Clemson University to undertake a study of
water policy needs in South Carolina. The study was to provide the basis for development of a state water
plan for South Carolina. This document is the culmination of that study.
A number of significant steps toward formulation of a water plan for South Carolina have been taken
since the creation of the State Water Resources Commission in 1967, when the goal of a state water plan
was first enunciated by the General Assembly. Yet systematic efforts to rationalize state water policy
in a comprehensive way has proven to be a forrnidable undertaking. State water policy involves issues
of water demand and supply, surface and groundwater quality, and a whole range of matters pertaining
to environmental amenities and public health. It also involves issues ofeconomic efficiency, equity, and
social change. It has not been possible to &ddress all those issues in this study in a comprehensive way.
Instead, the emphasis has been placed upon water supply. Nevertheless, the study upon which this report
is based does provide some direction for further major and significant steps forward toward for rnulation
of a state water plan for South Carolina.
It is important to understand that this report does not offer a state water plan. The responsibility for
the development of such a plan to be recommended to the General Assembly ofSouth Carolina is vested
by law in the State Water Resources Commission. Rather, this report provides the background for
fo1mulation of such a plan as it relates particularly to water supply and it offers recommendations for the
framework of the plan. Specific steps are suggested for proceeding beyond this report to the realization
of the state water plan itself, a process that will require a systematic solicitation of input from the citizens
of the state regarding the various options that might be adopted with regard both to policy and to
programmatic implementation.

Plan of Work
In examining the report that follows it is helpful to have a general overview of how the study upon
which it is based was conducted.
Overall responsibility for the conduct of the study rested with the Strom Thu11nond Institute.
Research activities required to address specific issues in water policy and planning were conducted by
a multidisciplinary team ofresearchers at Clemson University and the University of South Carolina. The
disciplines represented on this team included accounting, demography and sociology, economics,
engineering, finance, geography, history, management science, political science, and regional planning.
Each group of researchers working on a particular subject area was instructed to prepare one or more
working papers reporting the results of their work. Those working papers were published by ~he
Thu1111ond Institute or by an arm of the institution employing the researchers. A total of 19 working
papers have been produced, a complete list of which is included as Appendix F of t_his repo:1. The
complete set of working papers represents an important component of the documentation of th1s study
and is being delivered to the South Carolina Water Resources Commission as part of this final report.
The working papers constitute the primary input from which this report is produced. In addition, the
rather large body of scholarly and scientific literature on water resources policy ~nd plannin~ has been
consulted exte.nsively in the preparation of this report. This report, therefore, 1s a synthesis of those
\\'Orking papers and that larger body of exogenous literature. Where significant disagreements as to
3

4

judgments and assessments are evident among scholars and other authorities, every effort has been made
in the preparation of this report to give the various views a full airing. The conclusions expressed in the
text of this report do not necessarily represent the views of authors of individual working papers.

Organization of the Report
The report is organized into three broad parts and eight chapters.
The frrst three chapters ofthe report deal with the problem and its setting. Following this introductory
chapter is an examination ofwater policy fo1mulation in South Carolina. The history of water resources
policy in South Carolina is reviewed and the evolution of water law in the state is examined. An attempt
is made to deduce the policy objectives, as embodied in water resources legislation, which the citizens
of the state, through their elected representatives, have established for water resources management in
South Carolina. The major actors in the implementation of water policy in the state are identified and
examined and the public agency structure for management of South Carolina water resources is assessed
·
with regard to its strengths and weaknesses.
The third chapter focuses upon the general framework for a state water plan. Overall state goals for
South Carolina and for the management of the state's water resources are deduced and evaluated with
regard to feasibility and significance. The experiences of other states and other countries in water
resources planning are described and assessed to dete1rnine lessons that might profitably be learned by
South Carolina. Types of plans are identified and critiqued, and a step-by-step planning process is
described and discussed.
The second major part of the report deals with the situation and outlook with regard to waterresources
management in South Carolina, with the major emphasis upon management of the resource for water
supply. In the fourth chapter, the situation and outlook with regard to water resource use in South
Carolina is examinedo Current and projected future supply/demand conditions are examined at the most
detailed geographic level for which supporting data can be obtainedo The fifth chapter focuses upon the
organization and fmancial condition ofthe water supply system in the state. The strengths and weakness
of the existing organizational structure are evaluated against the backdrop of the assessment of the
outlook for water use developed in the preceding chapter. Chapter 6 completes Part II of the report and
examines critically the data available for monitoring the water resources situation and outlook.
The third and final part of the report concerns policy options and recommendations with regard to
water supply. In the seventh chapter, critical policy issues are identified and options for addressing them
are assessed. Selection among these options is necessary before further progress can be made in
fo11nulation of a water plan for South Carolina.
The eighth and concluding chapter contains recommendations with regard to choices between these
policy options and specific suggestions with regard to how those policy choices might be implemented.
That final chapter also contains recommendations forprocedures for soliciting and assessing public input
to this report.

Limitations
There are a number of water policy issues in South Carolina that are not addressed in this report, or
are addressed only in passing. Chiefamong these issues are water quality (both surface and groundwater)
and instream flows. Both of these issues have some ramifications for water supply and cannot safely be
ignored, even when the focus is upon a plan for assuring an adequate water supply in South CarolinaG
Simultaneously with the conduct of the study upon which this report is based, the staff of the Water
Resources Commission has been engaged in an examination of instream flow requirements in South
Carolina. While the results of that work are not available at the time this report is being prepared, those
results should be integrated into the fmdings reported in Chapter 4 and, ifneed be, final recommendations
adjusted accordingly.

5
It will be difficult to address water quality issues until some of the data problems noted in Chapter
6 have been resolved. Regularly monitoring of surface water quality by the Department of Health and
Environmental Control has produced some baseline data for examining the change in the quality of water
in South Carolina streams. Very little is known, however, about possible contamination of groundwater
supplies in South Carolina.

•

CHAPTER2
WATER POLICY FORMULATION IN SOUTH CAROLINA
Introduction
The purpose of this chapter is to review water policy for1nulation in South Carolina. This review is
intended to provide an institutional context for the development of a South Carolina state water plan.
First, an overview of developments in water policy in other riparian states is presented to provide a
background against which the evolution of South Carolina water policy can be examined. Then, the
history of water policy in South Carolina is examined and major legislation is discussed with a view
toward extracting underlying policy goals sanctioned by the elected representatives of the people of
South Carolin~

Comparisons with Other States
Modifications of Riparian Rights
As an eastern state where water has historically been plentiful relative to demand, South Carolina has,
for more than 150 years, operated under the riparian doctrine of water law. The riparian doctrine assigns
co-equal rights to beneficial use ofsurface water to owners ofland adjacent to streams or lakes. But South
Carolina is not the only riparian state. Major water policy changes have been enacted in other riparian
states since World War II. Indeed, the Groundwater Use Act of 1969 was modeled on a similar North
Carolina law (Ulbrich, 1987, p. 22). A briefexamination ofrecent developments in waterpolicy in other
states is useful in putting water policy formulation in South Carolina in some context.
Perhaps the most far-reaching modification ofriparian law by an eastern state was the change enacted
in Mississippi in 1956. In response to the same drought that caused abandonment ofthe riparian doctrine
to become a major issue in South Carolina, Mississippi, moving down the road that South Carolina
explored but refused to travel, adopted a prior appropriations system very similar to that prevailing in
the western United States.
No other eastern state has gone as far in abandoning the riparian doctrine. However, several have
made major modifications in the riparian doctrine. In 1957, six riparian states (Floridaj Kentucky,
Minnesota, North Carolina, Virginia, and Wisconsin) adopted legislation that provided for capture of
surplus flood water and control of unreasonable overuse by water regulatory districts. Florida has built
upon this 1957 legislation to create a complex administrative structure for water managemento In 1970,
local water management districts, operating under the general supervision of the State Board of
Conservation, were authorized to divert water to nonriparian land in order to avoid waste of fresh water
supplies. Yet this legislation did not meet the concerns of diverters.-often municipalities---concerned
about a guarantee of water rights during periods of low flow or drought. .Hence, in a 1972 law, Florida
established a mandatory pe11nitting system to regulate all but domestic water use (Ulbrich, 1987, p. 25).
In 1973, the National Water Commission recommended that all Eastern riparian states adopt a system
of water permits issued by state administrative agencies. New Jersey adopted legislation that
incorporates many features of the National Water Commission model, including a requirement for
perrnits for any diversion of surface or ground water in excess of 100,000 gpd. The New Jersey law
provides for state regulation ofminimum flows, termination of perrnits for non use and transferability of
pe1·mits (Ulbrich, 1987, p. 24).
Similarly, a pe11nitting system has been adopted in Georgia controlling all withdrawals of water
(except for agricultural uses) in excess of 100,000 gpd (London and Huggins, p. 7).
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In all these states, the riparian doctrine has been retained, at least nominally, but the require
ment for pe11nits and (as in Florida) the provisions for nonriparian diversions have compromised some
of the doctrine's basic principles. Legal scholars are unsure whether such modifications of riparian
property rights can withstand challenges in the courts on constitutional grounds (Ellis, Johnson and
Knippa, Mattson, Scurlock). If such modifications are found to represent a taldng of property without
due process or just compensation, they would be ruled unconstitutional.

Interstate Conflicts
Another aspect of state water policy with Constitutional implications concerns conflicts over water
use from interstate streams. Interstate conflicts over shared streams falls under the jurisdiction of the
federal courts. The federal Constitution, however, makes provision for interstate compacts as a way of
dealing with these and other interstate conflicts without resort to the courts. There are more than twenty
such compacts concerning water in the West. The best-known interstate water compact involving
riparian states is thatfortheDelawareBasin between New Jersey, New York and Pennsylvania (Ulbrich,
1987, p. 12). The Delaware Basin Compact was ratified by Congress in 1962. A proposal to establish
a compact governing the Connecticut River was considered in the early 1950s, but was dropped in favor
of allowing the federal courts to adjudicate disputes.
The general rule for adjudicating interstate disputes over surface water by the federal courts has been
''equitable apportionment'' between the competing states. A relatively recent court decision pertaining
to interstate water allocation, however, has introduced a new element into the body of law that the courts
must consider. In Sporhase v. Nebraska (1983), the courts held that the movement of water across state
lines could not be restricted by a state unless similar restriction on the use of that water were applicable
to instate users (Ulbrich, 1987, p. 12).
These matters pertaining to conflicts over interstate streams are of particular relevance for South
Carolina, given the fact that many of the major rivers in the state have origins in North Carolina and given
recurring conflicts with Georgia regarding use of both surface and groundwater in the Savannah River
basin.

Evolution of Water Policy in South Carolina
Water Resources Planning and Coordinating Act
Fo1mal efforts toward water resources planning in South Carolina were initiated in 1967 when
Governor Robert McNair signed the South Carolina Water Resources Planning and Coordination Act.
That act created the South Carolina Water Resources Committee, the forerunner of the present State
Water Resources Commission.
In the findings that prefaced the act, the general assembly declared:
that it is in the interest of the public welfare that a coordinated, integrated state water
resources policy be forrnulated and means provided for its enforcement.
The State Water Resources Commission was charged with '' ... the responsibility for over-all water
resources planning and policy-maldng ..." to include:
1. . .. consideration of water requirements and problems of all water interests ...
2. . .. long-range plans for water quality management and all conceivable beneficial uses to
which the waters of the state may be put in the foreseeable future ...
3. [maldng] reports and recommendations to the Governor and General Assembly from time
to time as the situation might require.
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As stated in that 1967 act, the goal of a state water plan for South Carolina should be:
maximum beneficial use ... with an impartiality of interest except that which is
designedto best protect the health and promote he public welfare generallyo
Yet enactment of the Water Resources Planning and Coordination Act was far from being the
beginning of water policy formulation in South Carolina. The significance of the 1967 act is ~est
understood if that legislation is seen as the climax of an evolutionary process of water policy formulation
in South Carolina.

Water Law in South Carolina, 1783-1967

•

The evolution of water law in South Carolina has been examined by Steirero That evolution began
when the first colonists transplanted English common law to South Carolina. Throughout the colonial
period, water was treated in law as crown property. The riparian doctrine of water law under which the
rights to use water in streams and lakes is vestedin riparian landowners was not adopted in South Carolina
until the second quarter of the nineteenth century.
··
The treatment of water as crown property vested ultimate authority over the rights of use in the
sovereign or his representative. Owners of land adjacent to streams and lakes had no greater right of use
than anyone else. The first to engage in a use generally acquired a prescriptive right, but disputes did
occur that were taken to the legislature for adjudication. Before 1825, only five cases involving disputes
over water rights reached the appellate court level, but many more were resolved by the legislature
(Steirer, p. 2).

It was not uncommon for the legislature to receive petitions from citizens wanting to be granted
certain special rights of use on a particular stream or to prohibit certain existing uses of that stream that
were alleged to interfere with navigation, fishing, etc. Between 1783 and 1825, 550 such petitions were
filed (Steirer, p. 2). Such petitions put the elected members of the legislature in the politically difficult
position ofhaving to anger at least one ofthe parties to the conflicts that gave rise to the petitions. Hence,
when South Carolina courts began to invoke the riparian doctrine, originated in America by Joseph Story
and Chancellor Kent, the legislature made no move to interfere.
Two landmark cases established the riparian doctrine as water law in South Carolina: Barksdal v.
Toomer (1829) and Omelvany v~ Jaggers (1835). Steirer makes a case, based on study of legislative
records, that the riparian doctrine was already sanctioned (at least implicitly) in South Carolina as early
as 1829. By the time of the Omelvany case in 1835, the courts were rejecting temporal claims in favor
of the more easily verified spatial claims associated with riparianism (Steirer, p. 3-4).
With an abundant water supply relative to demand and a simple rule of use adopted by the courts,
there was little litigation over water rights in South Carolina after adoption of the riparian doctrine. At
least half the cases that did come to court were lodged by riparian owners trying to protect the quality
of the water to which they had legal rights (Steirer, p. 4). Water law with regard to groundwater has
evolved not at all, as no cases involving groundwater rights can be found in the court records (Dukes and
Stepp, p. 20).
Until the 1950s, there was very little pressure to consider any new approaches to water policy in South
Carolina. At least one large-scale interbasin transfer occurred in 1927 when Charleston used a tunnel
to tap water from the Edisto River. Other smaller interbasin transfers were countenanced in the 1930s
and 1940s without any legal challenge from riparians who might have had standing to lodge such a
challenge (Steirer, p. 5). There was sufficient water in South Carolina to accommodate all needs without
incu1·1ing the expense of going into court to challenge diversions that, in principle, violated the riparian
doctrine. The only major activities involving water policy involved statutes enacted in 1911 and 1920
to facilitate drainage of lands where standing water interfered with economic uses (S.Co Code, 1976,
Chap. 17).
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The severe drought of the mid-1950s brought issues of water policy to the top of the public agenda
in South Carolina. A Soil Conservation Service report of water management in South Carolina, authored
by C. E. Busby, proposed adoption of the prior appropriations doctrine of water law. A legislative
committee was established to examine the Busby report and draft recommended legislation. Fann
organization leaders, particularly those active in Farm Bureau and the soil and water conservation
districts, became enthusiastic supporters of the legislation, believing that it could be used to lock in a
priority right for agriculture over growing demands from industry and municipalities (Steirer, pp. 5-6).
Not all farmers supported the rather radical change in water policy. They were put off by the
requirement that they secure approval to use water from an administrative agency. Industrialists also
objected, as did those who were involved actively in trying to secure new industrial investment for South
Carolina. Interestingly enough, however, the State Chamber of Commerce supported the change. The
controversy became very intense. The house of representatives approved a bill to abandon the riparian
doctrine in 1954, but the bill failed in the senate. Subsequent attempts to pass modified bills in 1955 and
1956 were unable to obtain a majority in either house of the General Assembly (Steirer, pp. 6-7).
Having made a frontal assault on riparianism and having failed, proponents of refo11n in South
Carolina water policy retreated in the late 1950s and reformulated an alternative, less radical strategy.
Industrialization and urbanization were slowly changing the conditions of water use in the state. Ad hoc
compromises of the riparian doctrine were continuing to occur, with or without sanction by the General
Assembly. A case in point is the approval granted by statute in 1955 for International Paper Company
to divert 100 cfs from the Great Pee Dee River to its plant in Georgetown (S.C. Code, 1976, 49-1-80).
In addition, prodded by the initial federal concerns with water quality, South Carolina had begun as early
at the late 1940s to enact legislation designed to prevent or reduce water pollution.

Water Resources Commission
By the time the Water Resources Planning and Coordination Act was passed in 1967, a number of
state agencies had emerged as players in the fo1 rnulation and implementation of water resources policy
in South Carolina. Constitutionally, South Carolina is a legislative state with the governor possessing
very limited executive powers. Various agencies of the executive branch of state government are
overseen by quasi-independent boards and commissions and there are no clearly defined channels for
coordinating the activities of these agencies. With a number of agencies becoming involved in water
resources management, the possibility of agencies working at cross purposes to one another was very
real. The new statute creating the State Water Resources Commission was an attempt to bring some order
into what threatened to become bureaucratic chaos.
The new State Water Resources Commission was intended primarily to be a coordinating body for
eight state agencies and institutions that had staked out some ground with regard to water resources
management in South Carolina (Table 2. 1). That intention is illustrated by language in the statute, i.e.,
'<• • • it is in the interest of the public welfare that a coordinated ... state water resources policy be
formulated .. . .". Hence, the placing of the agency heads or their designated representatives on the
commission as ex officio (but voting) members made sense. The remaining ten members of the
commission are appointed by the governor, but the governor is directed to confine the appointme~~s to
persons representing agriculture, industry, municipalities, and saltwater interests. There are no c1t1zen
members at large.
Infact, the interests whose representation is mandated on the commission do not even embrace all
those that might legitimately claim some role in water resources policy and management. Only about
half of the water supply systems in the state are operated by municipalities (Tinubu, p. 3), but the ~tatute
establishing the Water Resources Commission does not make specific provision for representation of
these nonmunicipal systems on the commission.
This omission has, to date, been corrected simply by interpreting the municipal represent~tion
broadly enough to embrace public-service districts and special authorities. Indeed, persons assoc~ated
with such water and sewer systems have been appointed to the commission as municipal represen tatl ves.
But it is not clear what would be the outcome if this interpretation were challenged in the courts.
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Table 2.1
.

State Agencies with Representation on
South Carolina Water Resources Commission
Department of Agriculture
Clemson University (Water Resources Research Institute)
State Development Board
Forestry Commission
Depai tr11ent of Health and Environmental Control
Department of Highways and Public Transportation
Land Resources Conservation Commission
Departr11ent of Wildlife and Marine Resources

Even if the existing broad interpretation of municipal is not disturbed, there are water supply systems
operated by general purpose county governments and by nonprofit water companies that are not
represented on the commission.. Hence, if the legislative intent were to include representatives of water
vendors on the Water Resources Commission, that intent was not realized.
Also not represented are citizens as users of water. Major users like agriculture and industry are
represented, and pres11mably, the municipalities represent their customers. Municipal suppliers
and their customers do not, however, always share the same interests. Mpreover, a large part of the
population is not directly involved in water resources policy and management, but is affected by such
policy and management. Whether it is possible for a few laypersons to sit on the Water Resources
Commission and adequately represent the diverse and sometimes contradictory interests of the public
at large is debatable. Yet the omission ofsuch representatives on the commission is perhaps symbolically
important
Of the eight agencies that are represented on the commission, two have responsibilities that have
regular and important impacts on water resource use and management..
The Department of Health and Environmental Control (DHEC) is charged with protection of the
public health, including the safety of the drinking water supply and the enforcement ofpollution control
standards. It is virtually impossible to imagine any water policy that does not have an impact in some
way upon areas of intense and legitimate bureaucratic concern at DHEC.
Similarly, the Wildlife and Marine Resources department (WMR) has broad statutory responsibili
ties regarding the protection of both game and nongame fish and wildlife. Given the significance of
aquatic and wetlands habitat to ecologic processes, most uses of water have ramifications that concern
WMR.
The other six agencies represented on the commission have interests that are sometimes intensely
concerned with certain matters on the Water Resource Commission's agenda, but tend to be less
concerned with the full range of issues than DHEC or WMR.
The Land Resources Commission is concerned with small watershed projects and water problems
associated with mining. It has programs concerning soil erosion which have impacts upon water quality
and it has statutory responsibility for assuring the structural safety of dams.
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The _State Development Board is concerned with the impact of water policy and management on
economic growth. The Depa:runent of Agriculture, and the State Forestry Commission have concerns
that focus on relatively narrow water issues associated with the effects of these industries upon water
quality and quantity, and with assuring access to water supplies on the part of farmers.
The Department of Highway and Public Transportation once played an important role in the
~onstruction of both bridges and beach erosion control structures. The latter function is no longer
important at the depa.r trx1ent. In an era when large-scale water projects requiring relocation of roads and
bridges are rare, the depa:rtrnent' s role with regard to water policy is far less important today than at the
time the Water Resources Commission was established. Yet to the extent that road construction has
impacts on water quality, the Departrnent of Highway and Public Transportation retains an interest in
water resource management.
Clemson University is represented on the commission by its president or his designated representa
tive primarily because the state has established the Water Resources Research Institute at
Clemson. The legislation establishing the commission specifically created this position as a device for
transfer both of research findings to policymakers and of knowledge about practical problems to
researchers. From a policy-making perspective, however, the University has little bureaucratic interest
•
1n water resources management.

Other Actors
Other agencies that were, even at the time the 1967 act was passed, important actors in the for 111ulation
of water resources policy in South Carolina, were not given seats on the Water Resources Commission.
Among these actors are the South Carolina Public Service Authority(Santee-Cooper) and the South
Carolina Ports Authority. While neither of these agencies are line agencies in the sense that they have
broad policy responsibilities, both administer important water related enterprises for state government.
It is arguable that the water roles of these agencies are at least as important as that of some agencies that
are represented on the commission.

In addition, the South Carolina Coastal Council, created by the Coastal Zone Management Act of
1977, was not given a seat on the Water Resources Commission. In some ways, creation of the coastal
council was a result of the work of the Water Resources Commission in its frrst five years when a great
deal of attention was focused on the tidelands and other coastal environmental issues associated with
rapid economic growth in the coastal parts of the state. While saltwater matters were not for rnall y taken
out of the purview of the Water Resources Commission (in a systems sense, fresh and estuarine
hydrology cannot be separated), the creation of the new coastal council, as the regulatory authority over
coastal matters, allowed the Water Resources Commission to concentrate its primary attention on
freshwater management concerns.
Implications for Policy
The Water Resources Planning and Coordination Act of 1967 is the bench mark from which all past
and all future developments in water policy in South Carolina must be measured.
Yet the significance of that 1967 act is not that it broke radically from past policy, but that it
established a process for f01111ulating water resources policy by consensus. The controversy over water
policy associated with the drought of the mid-1950s showed that water policy issues could be hig~ly
divisive in South Carolina when that resource, long taken for granted, seemed to be scarce. In creating
a Water Resources Commission composed of representatives of what were taken to be the chief private
and public sector actors in water use and management, South Carolina opted for a conservative apP.ro_ach
to water policy driven by consensus. Indeed, given the composition of the Water Resources <;:omm1ss~on,
little action could be expected if a broad consensus across agencies and interest groups did not ex1st.
That emphasis upon policy fo1111ulation by consensus is also borne out by the langua,ge of_ th~ 19~7
act that pelled out the mission of the commission, language that has already been quoted earlier 1n this
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chapter. The major task given the Water Resources Commission was development of a state water plan.
The implication is strong that the emphasis in such a plan must be on coordination of water uses and
programs so as to ''maximize beneficial uses." Yet the process ofplanning by consensus is, by its nature,
apt to be slow. Hence, the Water Resources Planning and Coordination Act of 1967 put South Carolina
on the road toward development of a state water plan, but assured that the movement down that road
would be very deliberate.

Subsequent Legislation
Ground Water Use Act
The first inajor piece of water legislation enacted by the General Assembly upon recommendation
of the Water Resources Commission was the Groundwater Use Act of 1969.
This act provided a mechanism for regulating groundwater use in certain parts of the state deemed
capacity use areas because investigations reveal that aquifers are being drawn down. Persons or frrrns
withdrawing more than 100,000 gpd ·of groundwater in such areas are required to obtain permits from
_ the Water Resources Commission. The initiative for declaring a capacity use area must come from local
governments, but the investigations associated with such a declaration, the decision to issue such a
declaration, and the regulation of use after such a declaration are all vested in the Water Resources
Commissiono
Aside from its substantive content, the Groundwater Use Act is important because it assigned the frrst
regulatory responsibilities to the Water Resources Commission. Thus, this act began a gradual
transfoxmation ofthe commission's mission to embrace regulatory, as well as planning and coordinating,
responsibilities.

State Scenic Rivers Act
The State Scenic Rivers Act of 1974 assigned additional responsibilities to the Water Resources
Commission. The act declares:
that certain selected rivers and sections of rivers of this State possess unique and
outstanding scenic, recreational, geologic, fish and wildlife, historic and cultural
values ... (and that it) is the policy of the General Assembly to provide for the
protection of these selected diminishing values and to preserve the State's natural
heritage for the benefit and enjoyment of present and future generations (S.C.
Code, 51-5-30).
The act proceeds to establish a mechanism for preserving and protecting rivers of significant scenic and
amenity value.
The river classes established include:
Class I - Natural river areas
Class II - Pastoral river areas
Class ill - Partially developed river areas.
Minimum criteria are established by the Water Resources Commission, and proposals to include rivers
or segments ofrivers may be made by governmental entities or citizen groups. Inclusion within the scenic
river system is dependent upon both the designation and upon the donation of property to the state. The
exercise of eminent domain is strictly prohibited in the establishment of scenic rivers, but there are tax
incentives to encourage donation of easements.
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Compreh.ensive "":ater and Ian~ us~ plans and managemen_t J?Olicies are to be established with regard
to each officially designated scenic nver. Management pol1c1es must be coordinated with the South
Car~lina Wildlife and Marine ~esources Department. The plans vary in intensity by river class, and
scenic areas must be managed 1n a manner that allows the area to fall into the least restrictive class that
applies.
In furtherance of the provisions of the State Scenic Rivers Act, the South Carolina Water Resources
Commission, in collaboration with the National Park Service, has undertaken an assessment of South
Carolina's 11,000 miles of rivers and streams (South Carolina Rivers Assessment). Twelve river
resource categories were established:
• agricultural river areas,
• historic and cultural river areas,
• industrial river areas,
• inland fishery river areas,
• natural features river areas,
• recreational river areas,
• timber management river areas,
• undeveloped river areas,
• urban river areas,
• utility river areas,
•

• water quality river areas,
• wildlife habitat river areas.
Some overlap exists as a number of the river segments were selected for more than one water use
category. The classification, selection, and ranking of rivers is guided by an advisory committee
composed of representatives of water-related interest groups in the state. Criteria for ranking streams
and stream segments have been developed for each classification, and rankings have been assigned. The
data base that has been compiled will provide the basis for further implementation of the Scenic Rivers
Act.

Water Use Reporting and Coordination Act
The next major statute growing directly out of recommendations of the Water Resources Commis
sion was the Water Use Reporting and Coordination Act of 1982. This act directed the commission to
establish regulations for reporting of all major water uses in the state. Under regulations approved in
March, 1983, all users of 100,000 gpd or more (on any day during a year) of water from any source are
required to provide certain specific info1rnation to the commission.
The purpose of the Reporting and Coordination Act is not regulatory, however. The act grow out of
a growing understanding that water resource management in South Carolina required timely and accurate
data on water use patterns and that such data were not available.
The regulations promulgated under the act apply to any person or entity ''using, diverting, withdraw
ing, obtaining, discharging, or returning'' 100,000 gallons or more of water per day for any single day.
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Information as to sites and facilities are to be identified on state highway maps. Inforrnation must be
provided on:
• source and location of water used, obtained, diverted, or returned,
• capacity and location of any intake, withdrawal, or diversion pumps or structures,
• number and depth of groundwater supplies and capacity of withdrawal structures,
• water storage and treatment capacity,
• water use (largest single amount in each month),
• discharge amount and location,
• method used to calculate water use and discharge,
• evaporation rates for the1n1oelectric power plants operated by public utilities,
• type of use (e.g., industrial, residential),
• percentage of use from surface, groundwater, and other sourceso
The Water Resources Commission does not require installation of monitoring devices by withdraw
ers, but the commission works with the Cooperative Extension Service to assist agricultural users in
measuring quantities and in completing forms. Subsequent reports do not require the refiling offacilities,
equipment, and site information unless some change has been made in operations related to the
withdrawaloReports are required on a quarterly basis, except under conditions oflow flow when month! y
reports are required.
The information collected under this act by the Water Resources Commission is compiled and
released each July 1. Every four years, the commission issues a detailed report on water use.

Drought Response Act
Periodic drought is a problem in South Carolinao Droughts in 1818 and in 1848 were reported to have
particularly severe impacts, drying streams and damaging crops, especially the important South Carolina
rice cropo In this century, droughts have been recorded in 1925, 1933, 1954-55-56, 1977, 1981, 1983,
1986, and 1988. The disproportionate number of droughts occurring in the last twelve years has focused
public attention on drought as a climatological phenomenon, on the impact of drought, and on
institutional arrangements to alleviate drought impacts.
The Drought Response Act of 1985 directed the Water Resources Commission to develop a
comprehensive drought plan and to devise regulations for a drought response management program. It
also gave the governor certain powers to act in case of drought emergencies. The resulting regulations
designated climatological regions within the state and established six drought management areas, each
with a drought management committee. The committees are convened during periods of drought and
charged to evaluate conditions and make any needed recommendations on water use restrictions.
The Water Resources Commission is designated by law as the primary agency with responsibility
to collect, monitor and evaluate infor1nation related to drought. Local governments engaged in water
supply are required to develop local drought management plans. But it is fair to say that the machinery
for dealing with drought in South Carolina will not work well unless all local governments are in a
cooperative mood, and it is not clear that the Drought Response Act of 1985 contains sufficient authority
for the kind of actions needed for dealing with very serious drought emergencies.
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Interbasin Transfer Act

•

Act 90 of 1985 regulates certain interbasin transfers of water in South Carolina. In many ways, it
may be the most significant piece of water legislation enacted in South Carolina since passage of the
Water Resources Planning and Coordination Act of 1967.
As noted earlier, major interbasin transfers had occurred in South Carolina as early as Charleston's
Edisto tunnel in 1927. Other interbasin transfers had also occurred, and a major transfer from the upper
waters of the Savannah basin to accommodate water demand in Greenville was nearing completion at
the time Act 90 was under legislative consideration. Hence, it was easy enough to see that with South
Carolina's three largest cities (Charleston, Columbia and Greenville) obtaining water from outside the
home basin, interbasin transfers might be increasingly common in South Carolina (Steirer, pp. 7-8).

•

Act 90 of 1985 does not deal with the fundamental problem associated with interbasin transfers in
riparian states. The legislation confines the regulatory authority of the Water Resources Commission
to transfers between two or more of the fifteen major drainage basins in the state. Transfers not crossing
these basin boundaries can still inflict damages on downstream riparians, but the law provides no basis
for the state to intervene if the transfers involve only smaller subbasins. Moreover, the law does not
attempt to preclude downstream riparians from litigating transfers that have been sanctioned by the
Water Resources Commission with a permit.
Act 90 only provides a basis for the Water Resources Commission to review proposed large-scale
transfers across major basin boundaries and deny (or place conditions on) perrnits to proposed transfers
that appear to threaten the public interest. The act gives the state a legal basis for involvement in decisions
about some interbasin transfers, a basis which had not previously existed with regard to any transfers,
but is excludes from Commission regulation (at least initially) transfers between watersheds internal to
one of fifteen river basins enumerated in the law. The law makes clear that in deciding upon a pe1111it
application, the Water Resources Commission ''shall protect ...stream uses of the losing river basin .
. .'', a mandate that seems tantamount to a presumption in favor of no transfer.
Although the lnterbasin Transfer Act is a conservative, cautious approach to geographical imbal
ances in water demand and supply, it is symbolically important in that (a) it represents a willingness
fotmally to depart in some marginal ways from a strictly riparian doctrine of water rights, and (b) it
suggests that the General Assembly recognizes that provision for interbasin transfers may be a necessary
part of any state water plan.

Office of State Climatology Act
Act 479 of 1986 creates within the Water Resources Commission the South Carolina State
Climatology Office. A state climatologist has previously been established in South Carolina, but this
act gave the office a statutory basis and a statutory home in the Water Resources Commission. The
Commission is directed to appoint the state climatologist.
The Office of State Climatology Act provides that the Water Resources Commission will serve as
a ''climatological focal point for state government an its agencies.'' The state climatologist is directed
to collect and disseminate climatic data, conduct studies on climate and weather questions of socioeco
nomic importance, call attention to matters of climatic change, and act as the state's representative on
matters related to climate. The office has obvious relevance to Water Resources Commission's drought
response management program and to the Commission's need to assembly reliable info1rnation on longte1111 water availability in the state.

Resources Authority Act
The most recent statutory action affecting water resources is the South Carolina Resources Autho:1tY
Act of 1988. This legislation establishes what amounts to an infrastructure bank for South Carolina.
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Under the statute, the Budget and Control Board is designated the Resources Authority and given power
to issue revenue bonds up to a total limit of two hundred million dollars for purposes of funding loans
to water and sewer systems. The authority can prescribe rather stringent conditions for extending loans,
and thus has considerable leverage over the operations (including rate structures) of water and sewer
systems that are borrowers.
The same legislation creates the Water Resources Coordinating Council to serve as an adjunct to the
Resources Authority in establishing procedures for receipt of applications for funding and criteria for
funding prioritieso The following factors are specifically mandated to be included in such criteria:
• the need for multijurisdictional regional coordination in economic development,
• the extent to which the proposed infrastructure will open opportunities for jobs creation and
income generation,
• the availability and willingness to commit local funds,
• creditworthiness,
• local distress and need,
• public health and welfare.
The authority may not deviate from the priorities established by the co{Jncil except in emergency
situations. The council, composed of the executive director of the Water Resources Commission, the
commissioner of DHEC, the Director of the Division of Local Government of the Budget and Control
Board, the chairman of the Coordinating Council on Economic Development, the chaJrrnan of Jobs
Economic Development Authority, the chairman of the Joint Bond Review Committee, the chaj11nan of
the Senate Finance Committee, and the chairman of the House Ways and Means Committee, will,
therefore, have the statutory power to influence significantly the way in which the state's water supply
system is organized and can provide important incentives toward achieving objectives defined by a state
water plan.

Implications for Policy
The water related legislation that has followed establishment of the Water Resources Commission
has transfo1 med that agency, broadening the scope ofits responsibilities to include not justpolicy review,
planning and coordination, but also regulation. In implementing the Ground Water Use Act, the Drought
Response Act and the Interbasin Tran sfer Act, the Water Resources Commission functions very much
like a standard regulatory agency.
There can be little question that these regulatory responsibilities have placed substantial demands on
the staff resources at the Water Resources Commission. While staff has been augmented to deal with
these regulatory responsibilities, the original focus of the commission's mission on planning and
coordination has been blurred. The urgency of regulatory activities has elevated assignment of their
perfo1111ance to the highest priority rankings in agency administration. Planning activities, which by their
nature can be put aside for while, have suffered.
In becoming a regulatory agency, the nature of the Water Resources Commission has changed
considerably from the original legislative intent. Subsequent sessions of the General Assembly
continued to modify the agency's role. Perhaps such modifications were to be expected. In any event,
they suggest that a vacuum in water resources management existed in South Carolina wherein it made
sense to a substantial number of people to assign to the Water Resources Commission responsibilities
that went beyond those envisioned for it at the time the commission was establishedo

I
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Joint Water Resources Study Committee
In some sense, both the Drought Response Act and the Interbasin Transfer Act grew out of initiatives
that originated outside the South Carolina Water Resources Commission. While the issues associated
with both pieces of legislation had been discussed and studied by the Water Resources Commission staff
for some time, the legislation was an outgrowth ofrecommendations of the Joint Water Resources Study
Committee of the General Assembly. That committee was established in 1969, although it had existed
on a temporary basis prior to that.
The relationship between this joint study committee and the Water Resources Commission is
complex. The commission staff works closely with the study committee, yet the study committee is not
merely a tool ofthe Water Resources Commission and its staff. The two bodies appear to enjoy a friendly,
but independent relationship. Nevertheless, the joint study committee has become an important vehicle
for assessing water policy issues and shaping programmatic responses to be embodied in draft
legislation, although it remains heavily dependent upon the Water Resources Commission staff for
technical support.

Governor's Council on Natural Resources and the Environment
By Executive Order Number 83-15, Governor Richard W. Riley appointed a council on natural
resources and the environment in 1983. That council was charged with identifying''... how the State
might betterprepare itselffor effective resource management and environmental protection in the future''
(Governor, p. v).
Twenty-seven pages of the council's final report deal with water resources policy. The council
recommended that the goal of state water policy should be:
• to protect the present public interest as well as the rights of future generations;
• [to] provide reasonable security of private property rights;
• to assure the availability of water to the greatest degree possible;
• and to recognize the relationship between ground and surface water and the relationship
quality.
A number of the recommendations put forward by the governor's council have subsequently been
enacted into law. Among these are requirements that those withdrawing large quantities of water report
their activities and that the state become a more active player in decision making regarding interbasin
transfers. But the council recognized that the interrelationships between various problems of water
quantity and quality required a comprehensive policy and plan to deal adequately with water resource
management issues in the state.

Policy Situation
Although infrequently a matter of intense political concern, occasional droughts in South Carolina
show that water resource management and use have the potential to arouse great interest and controversy.
Compared to some other riparian states, South Carolina has been very conservative in developing a state
water policy. The state has chosen to move toward development of a state water plan by a series of
careful, cautious steps wherein consensus is achieved on the next step before moving forward. Primary
responsibility for maintaining the dynamics of this process rests on the South Carolina Water Re ources
Commission. The activities of the Joint Water Study Committee and of the Governor's Water Law
Review Committee in the 1980s indicate that some impatience may be developing over the rate of step
by-step advance being made in development of a state water plan at the Water Resources Commission.
At the same time, the commission's ability to make steady, prudent progress toward a state plan has been
omewhat compromised by assignment of increasingly heavy regulatory duties to its staff.
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A reading of the various statutes concerning water enacted in South Carolina in the last twenty years
reveals a consistent articulation of the goal of state water policy. That goal is maximum beneficial use
with regard to the general well-being of all the people of the state. In articulating that goal, the General
Assembly has made clear its understanding that the general well-being requires economic growth and
development, but also protection of environmental systems. No particular guidance is provided for
evaluating tradeoffs between these two sometimes conflicting ends. Hence~while a general goal for state
water policy has been spelled out and a process established for working toward that goal, the operational
defmition of the goal and the specifics of the process remain to be worked out.

•
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CHAPTER3
FRAMEWORK OF ST ATE WATER PLAN
Interrelationships in South Carolina Water Problems
The Water Resources Planning and Coordination Act of 1967 directs the Water Resources
Commission to prepare a state water plan. The interrelationship between major water problems facing
South Carolina makes it important to move forward in fo1mulating a state water plan wherein all water
problems are dealt with in a comprehensive way. In such a plan, the various options for dealing with each
problem are considered in light of their implications for dealing with all other problems.
The purpose of this chapter is to outline a framework for such a plan.
•

Policy Goals
Overall State Goals
Any plan is directed toward achievement of some goal or goals. Since water resource use and
management is not an end in itself, the overall goals for a state water plan depend, in the first instance,
upon the goals of the people of South Carolina for their state.
What are the goals of the state of South Carolina?
To our knowledge, no official set of goals for South Carolina has ever been articulated. Yet public
discussion, as embodied in the oratory of political and other civic leaders, does provide some clues as
to what the goals of the state might be, at least in their most general fo1111. Four such goals seem evident:

1. Economic Development: One of the most prominent of the state's goals in recent years has
been economic development. Economic development, itself, is not always easy to define, but
it certainly includes growth in jobs and income through expanded investment in productive
assets so as to allow South Carolinians to achieve those material things needed to live comfor
tably. There also appears to be a strong preference in South Carolina for geographic balance
in economic development, i.eo, obtaining economic development in all parts of the state-- the
metropolitan areas and the small towns and rural areas.
2. Environmental Quality: Maintenance of environmental quality also appears to be a signifi
cant goal in South Carolina. While there may be disagreement regarding some of the at tributes
of environmental quality, there is a consensus that environmental degradation that threatens
human health is not acceptable. A very large number of South Carolinians would also seem
to be concerned with maintenance of an environment that supports healthy populations of wild
plants and animals, that allows for enjoyment of outdoor recreation and provides opportunities
for natural experiences, and that respects the beauty of the natural landscape.

•

3. Social Justice: South Carolinians also are concerned about social justice. Again, the meaning
of the te11n may vary from person to person, but there appears to be a consensus about some
aspects of its meaning. Social justice implies, at the very least, an equality of opportunity.. In
addition to the equal protection of the law guaranteed by the U.S. Constitution and state consti
tution, social justice also requires that each person have an equal opportunity to participate
fully in the affairs of the community and the state and that no one be denied such an opportunity
because of race, color, sex or religion.
Indeed, many South Carolinians might go a step further and subscribe to the notion that
20
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p~cipati?n in the communal life be maxiI!llzed. Moreo~er, such an expanded concept of
social J·ust.Ice would hold that no one be denied food, clothing, shelter and other necessities of
life (including water) because of aninability to pay.
4. Social Harmony and Good Order: Finally (but not necessarily less importantly), South
Carolinians, like most people, would appear to hold a goal that the people of the state live
together in harmony and that good public order be maintained. That is, to the maximum extent
feasible, those conflicts between persons and communities that arise when human beings live
together in a social environment should be prevented or contained.
This list of overall goals is not necessarily exhaustive. Nor does the order of the listing necessarily
imply the order of priority that South Carolinians assign such goals. Were an official set of goals to be
promulgated, it quite possibly would include other matters. Such an official list might also be able to
achieve greater specificity. Yet, general though they may be, the above set provides some indication of
the aims that a state water plan for South Carolina should attempt to promote.
•

Specific Water Goals
•

In Chapter 2, water policy fo1rnulation in South Carolina was reviewed and an attempt made to draw
out the goals which that state water policy is intended to promote. As was noted, the recurring theme
in that policy fo1n1ulation has been a goal of maximum beneficial use toward the end of protecting the
health and promoting the public welfare generally.
Such a goal leaves many things open to question, not the least ofwhich are questions concerning what
constitutes the public welfare. Viewed against the backdrop of the overall state goals put forth above,
however, itis possible to deduce some more specific aspects ofthe goal to be served by a state water plan.
In the first place, maximum beneficial use would seem to imply that economic efficiency in water
use is important Economic efficiency means that no water is put to a low value use if a higher value use
is going unfulfilled. Yet even that statement begs the question of how the value of various uses is to be
assessed.
Under certain very stringent assumptions, economic efficiency is achieved in a system ofcompetitive
markets. Those stringent assumptions are never realized in a world where even one market may be less
than competitive. Hence, at best, market solutions in a pragmatic environment lead to what are called
second-best efficiency solutions.
Equity is also an consideration in fo1n1ulating a state water plan goal. Some minimum quantity of
water being necessary for life, and some greater quantity being necessary for a decent life, the listing of
overall state goals above suggests that the quest for efficiency in water use must be moderated by
concerns that no one be deprived of basic water needs by an inability to pay.
Yet the meaning of equity goes beyond this simple need to be concerned about what the Bible calls
''the least of these.'' It also implies that costs incurred in meeting water needs are borne in some rough
proportion to the benefits that are produced (Hite 1985). In more specific tet 111s, it implies that no group
of individuals, or geographic area, be compelled to bear the costs of programs that produce benefits for
other individuals or groups--that costs be borne in so far as practical by those who realize benefits.
Finally, there is the matter of administrative costs and feasibility. A state water plan must not be
unreasonably costly to implement. It must also be realistic in the sense that it can be implemented within
the institutional environment of state and local governments, given the financial resources and human
talent that public agencies can reasonably expect to command. The lower the administrative costs and
the impler the implementation, the better.
All these things taken into consideration, a practical statement of the goal for a state water plan might

be:
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To assure that all segments of South Carolina society has the water they need for
beneficial uses at the time they need it, in the place they need it, in the quality and
quantity required, and at the lowest possible cost.
Note that the reference is to lowest possible cost not to lowest possible price. There is an important
difference between cost and price that must not be overlooked. Price refers to what users of water are
required to pay in order to acquire the right of use. Cost refers to what the people of the state must forgo
in order to accommodate the various uses.

In this sense, cost is more than financial cost-the costs denominated in dollars and cents and
registered in the marketplace. Cost includes environmental amenities that must be given up, social
disruption and upheaval that is induced, historical heritage that is abandoned, and any other opportunity
of any kind that must be sacrificed. These nonfmancial costs are often difficult to measure, but they are
no less significant than the financial costs.
If the statement of the basic goal of a state water plan is accepted, the state water plan must include
provision to make explicit all costs associated with water resource decisions.
That does not mean that it is necessary for every user ofwater to pay the full costs in every situation.
Equity considerations may dictate that certain subsidies be provided so that low-income households are
not deprived of water because of lack of ability tp pay or so that some areas of the state may participate
more fully in economic development. But at the very least, a state water plan should be fo11nulated with
an eye toward establishing ways to know with reasonable accuracy how much subsidy is being provided,
who is receiving it, and who is paying the subsidy. Doing that requires not only careful accounting
practices, but also good faith efforts to make explicit non-fmancial costs.
Water Planning Experiences
•

Review of Other State Experiences

South Carolina is not the frrst state to attempt development of a state water plan. Many of the early
and more ambitious state plans involved grand engineering schemes designed to meet eminent water
shortages. The California experience with a state water plan dates from the early 1950s, with the the frrst
state waterplancompletedin 1957. Federal initiatives in the 1960s provided monies specially earmarked
for state water resources planning efforts. A review of the experience with state water plans can be
helpful in the development of a state water plan for South Carolina.
California's state water plan is perhaps the most ambitious. It identifies surplus areas, forecasts
deficiencies, and suggests methods for distributing the state's water for beneficial use. The results of the
plan became the basis for the California State Water Project, a massive engineering effort to divert water
from the northern part of the state to the Central Valley and the Los Angeles area. While the plan, now
in its third version, has been strongly criticized by economists as a blueprint for inefficiency (Reisner,
pp. 354-92), it remains in effect as the basis for water allocation in the country's most populous state.
It is now widely argued that the California plan has locked that state into an institutions that
misallocate water and create very large inefficiencies (Hirshliefer, et al.; Bain, et al.). A plan that
alternatively focused upon quasi-markets for water in California would have enabled the state to adjust
to growing water scarcity without large capital outlays in engineering projects (Vaux and Howitt).
The Texas Water Plan also focused on an engineering solution to that state's water problems. The
most severe problem in Texas is water shortages in the western part of the state. The Texas Water Plan,
drafted in the early 1970s, includes a provision to bring Mississippi River water to west Texas because
Ogallala aquifer is rapidly being depleted and for construction of 83 storage reseiyoirs. In a close vote,
a bond issue to finance the scheme and subsidize water for west Texas was rejected. Another bond issue
proposed to finance a scaled-down version of the Texas plan was rejected by the voters in 1982 (Reisner,
pp. 457-67).
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The Texas Water Plan was an impressive piece of work from a technical perspective. But it was
flawed on two counts: (1) the economic analysis failed to account for all of the costs involved in its
implementation, and (2) it was politically unacceptable to the voters. The declining water supply in the
Ogallala aquifer underlying the Texas high plains is continuing to threaten agriculture and industry in
West Texas, and Texas has no comprehensive and approved plan for attacking the problem (Reisner, pp.
462-467).
The Arizona water plan is an alternative approach that relies more upon economics than engineering
to deal with water supply problems. The Arizona plan was developed in three phases during the early
and mid 1970s. The respective phases dealt with (1) water needs relative to demand, (2) legalities with
respect to state authority, and (3) developing water conservation guidelines. The resort to water
conservation measures was, in part, an acknowledgement that in a prior appropriation state the property
owners, rather than the state, owned the water. Yet the prerogatives of the state to intervene in the public
interest were established. The Arizona Groundwater Act of 1980 directs all Arizona communities to stop
mining groundwater by the year 2025. To obtain this goal, strict conservation measures are being
imposed and developers are forced to ensure a one-hundred-year supply before obtaining building
pe1rnits. Communities are now purchasing groundwater rights from farmers, a situation that is reducing
agricultural activity in some parts of Arizona, but the system has the distinct advantage of making the
costs of water explicit.
The most ambitious attempt at water planning in the eastern United States is found in Florida. The
Florida approach was established by that state's Water Resources Act of 1972 which provides for a
system of admjnistrative regulations while maintaining, at least nominally, the riparian doctrine of water
rights (Carriker, p. 49). Drought-prone, but often plagued with excess water, Florida has faced serious
problems in trying to manage its water resources to cope with one of the highest rates of population
growth in the nation. While detailed plans for movement of water have not been made a part of its plan,
Florida has ta.ken an active role in water resource allocation through five water management districts
with very broad powers to administ.e r pe1rnit systems and with ad valorem taxing powers. The Florida
plan establishes regulation of consumptive use and of wells by pe1111its and for management and storage
of surface waters. However, the management districts, and indeed, the entire management system in
Florida, are still in an evolutionary stage. In that sense, the Florida water plan, while quite comprehensive
is quite different from the California and Texas plans because, unlike the Califomia and Texas plans, the
Florida plan focuses upon processes for rational decision-making in water management, not final
outcomes, (Carriker, p. 43-70, Ulbrich, 1987).
In other states, it is perhaps more precise to say that water management schemes have been devised
rather than to say that state water plans have been devised and implemented. An intricate management
procedure in Nebraska gives broad regulatory authority over water use to the State Department of Water
Resources. In Washington, 62 water resource inventory areas have been delineated. North Carolina
encourages the fo1mation of regional water supply systems and coordination of water and sewer utility
plans with regional land-use plans. Georgia has established a pe1r1ritting authority with authority over
all withdrawals of more than 100,000 gpd. Georgia also has laws regulating non-agricultural withdraw
als of groundwater and requiring pe11nits for construction of dams. While the Georgia water resources
management program has been labeled ''comprehensive," the claim to that label rests primarily upon the
fact that all of Georgia's water management programs (including water quality regulation) are
concentrated in a single agency, the Environmental Protection Division of the Georgia Department of
Natural Resources (Hatcher and White).
While the experiences of many states are useful in providing lessons about specific management
practices, it is in California, Texas, and Arizona where an attempt at comprehensive state planning has
been made that the most significant lessons for South Carolina may be uncovered. These ~tat.es have
serious problems of geographic imbalance in water supply and demand, a problem that 1s likely to
become increasingly serious in South Carolina as it continues to urbanize .
Rigid plans that attempt to meet the traditional needs of all water users through large-scale
engineering projects have proven politically and economically unworkable in these states. In ~exa , the
state plan never really got underway because voters refused to approve the necessary bond issue. In
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California and Arizona, work has been hampered by what proved to be insufficient or inaccurate
hydrological data. Political pressure groups have used their power to distort the allocation of water to
the disadvantage of environmental amenities and of minority groups within the population. Costs have
almost always proven to be significantly greater than originally anticipated and have doomed some plans
as federal monies to subsidize projects have become scarcer. The result has been that major
modifications in the plans have been necessary (Reisner).
These modifications involve less rigidity and reliance on major engineering efforts and greater
reliance on market solutions. Particularly in Arizona, restrictions on the market transfer of water rights
have been relaxed, an approach that is resulting in the transfer of water from agricultural to urban users
to the benefit of both parties. Greater use of water markets is also the new policy approach in California,
although California attempts to protect third parties that might be affected by water sales by regulating
transfers to preclude harm to the community at large (London and Huggins, Saliba, et al., Martin).

Experiences Elsewhere
·Reevaluation of the water supply system has also been underway in other nations. Particularly
noteworthy are the moves of the Thatcher government in the United Kingdom to privatize water supply
and the market-oriented refo11ns in Victoria, Australia.

,

The problems in Victoria that triggered reform are similar to those in South Carolina-the lack of
accountability in many small water supply systems with nonrational pricing and investment practices.
The working paper by Kellow (WP090688) provides background and details of the Victorian reforrn.
The reforms have attempted to move away from engineering solutions to water supply problems by
introducing a more rational pricing scheme. Within that policy thrust, programs were initiated to: (a)
desc1ibe in detail the quality, quantity, and use of water in Victoria's 29 major river basins, (b) develop
an environmental atlas, (c) survey the state of the streams, (d) maintain a water sector capital assets
inventory, and (e) devise tools for assessing the water resources available at the margin for development.
Of special relevance to South Carolina is the impact of the Victorian reforrns on interbasin transfer
activities. Interbasin transfers had been routine in Victoria, but under the new ref011ns, extensive studies
are now required to assure that the transfers are required to satisfy projected demand ifreasonable pricing
policies are imposed and that the transfers will not cause unacceptable environmental consequences.
While the reforms have provoked some controversy because they have disturbed the not rnal operating
procedures of the existing water supply agencies and eliminated subsidies to some powerful political
interests, they produced in considerable savings in capital outlays.

Planning Models and Instruments
Outcome v. Process Planning Models
It is reasonably clear to observers that the forrnal, conventional water planning that led to the
California, Texas and (the initial) Arizona water plans is badly and p~rhaps fatally flawed (Ingram,
Mann, Peterson and Crawford). While there is less than a consensus as to why such plans prove less than
satisfactory, there are at least three generic problems in the conventional planning approach:
1. Technical: Plans are sometimes technically flawed because either essential data are unavail
able or incorrectly indicated, or because it proves impossible to master and synthesize all of the
data bearing on a complex plan. A case in point is the overestimation of the available flow of
water in the Colorado River which gave rise to unanticipated problems in using that source to
meet the water needs of California and Arizona (Reisner, PP~ 130-31.)

2. Economic: Changes in economic structure and in relative prices can sometimes unde11ni.n e
the assumptions upon which planned water allocations are based. The economic feasibility of
agricultural irrigation, for example, is quite sensitive to small changes in the prices of
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agricultural commodities. Similarly, changes in interest rates can have significant impacts
upon the costs of large-scale water projects.
3. Political: Even if technical and economic problems are solved, well-crafted comprehensive
plans can be rendered worthless (or worse) if political decision makers, exercising their
constitutional rights, accept parts of a plan and reject other parts, or modify critical components
of a plan without considering the effects of such modification upon the whole.
Clearly, all three of these problems would need to be overcome if the South Carolina water plan is
to be shaped along the lines represented by the pioneering efforts of California and Texas.
South Carolina will almost certainly stumble in dealing with the frrst problem--those matters of a
technical nature. Essential hydrological data pertajning both to streamflow and to groundwater supplies
are simply not available in South Carolina. As noted in Chapter 5, the streamflow data are derived from
relatively few gaging stations, too few to assess local supply situations at the community level. While
simulation models might allow South Carolina to overcome the existing data problems regarding surface
water, groundwater data are even more sparse. Without these data, detailed conventional planning
focused upon water sources to meet communities' projected future demands is not possible. Remedying
this data problem will require expenditures of relatively large amounts of money, and even if the money
were available, it would take some time to acquire sufficient data to be sure that the inforrnation has long
tetm validity.
If the technical problems preclude a South Carolina water plan of the conventional nature, what is
the alternative?
•

The alternative is a dynamic planning process, borrowing heavily from the refo11n concepts
embedded in the refo11n of the water sector in Victoria, but adapting the model of process planning used
in Florida, and to some extent, in Arizona and Georgia. Under dynamic planning managing water
resources is ongoing in accordance with some general principles but without relying upon a detailed,
specific course of action. Dynamic planning, therefore, might be said to put the emphasis
upon processes rather than on achieving predetermined outcomes.
Outcome planning, if that te11n is substituted for conventional planning, might be likened to the
development of a blueprint for a building. The blueprint, if followed precisely, will produce a structure
that is exactly what the planner (i.e., architect) designed. Dynamic, or process, planning, on the other
hand, is organic, like a seed whose development is shaped by the weather and conditions prevailing
during the growing season. The exact shape and size of the mature plant cannot be foreseen, but given
a reasonable expectation that the growing season will be not greatly unlike previous growing seasons,
the growth and maturity of the plant in accordance with its genetic potential is generally predictable. In
process planning, the aim is to establish processes for rational decision-making, inforr11ation systems to
guide that decision-making, and a clearly understood goal against which decision-making and results can
be measured.
Success in process planning is no more guaranteed than in outcome planning. Processes must be
understood and managed. Failure to understand the critical processes or to carefully monitor implem
entation, taking corrective measures as warranted by conditions, is as fatal to process planning as the
technical, economic, and political problems have proven with outcome planning. Moreover, if the
analogy of the seed and plant is continued, should the wrong seed to obtain the desired crop be planted,
or the seedbed not properly prepared, or the young plant not carefully cultivated and protected, the crop
will fail whatever the conditions of the growing season.
Yet, given the situation now prevailing in South Carolina, it is clear that if we are to have a state water
plan in the foreseeable future, it must be conceived as a process plan that relies upon manipulation of
dynamic forces. Any other alternative is simply not feasible until the serious data problem addre sed
in Chapter 5 are put behind us.
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Steps in Planning Process
Assuming that process planning is accepted as a rational conceptual framework for a South Carolina
state water plan, what are the steps that must be taken to develop and implement such a plan?
The goal for state waterpolicy and a state water plan put forth earlier in this chapter could be achieved
through the processes offree markets ifthree conditions were met: ( 1) all goods were tradable in markets,
(2) all markets were perfectly competitive, and (3) the existing distribution of wealth were perceived to
be equitable and optimal. But neither of these three conditions can be met. Many environmental
amenities and such things as historical heritage are, by their very nature, not tradable in markets. People
cannot go out and purchase unpolluted streams, clean air, or a cultural history. Beyond this problem, no
market is perfectly competitive. The very notion of a perfectly competitive market is a textbook
abstraction because it requires that all buyers and sellers have perfect inforrnation, including perfect
ability to foresee the future. Finally, while no one has been successful in scientifically defining an
equitable and optimal distribution of wealth, it seems unlikely that large numbers of South Carolinians
would agree that the existing distribution of wealth is optimal.
Markets are marvelous mechanisms, and because they produce prices, which are objective indicators
of the relative values individual citizens place on various needs and desires, a workable state water plan
must make use of market mechanisms to the maximum extent feasible. Using market mechanisms will
also minimize the administrative bureaucracy needed to implement a state water plan. But government
actions are required to establish the groundrules and police the system in order to protect the public health
and safety and minimize the adverse effects upon third parties of market-guided decisions.
A process oriented state water plan for South Carolina, therefore, requires: ( 1) defining the planning
objective, (2) evaluating the current situation and outlook to identify problems that hinder achieving that
objective, (3) identifying possible solutions to those problems, (4) choosing the most suitable of those
possible solutions and implementing the chosen solution, (5) continuously monitoring perforrnance of
the system to deterrnine if it is converging on the objective, or diverging from it, and (6) making needed
corrections in processes as called for.A good process plan involves creating plausible institutions for
rational decision-making, then tinkering continuously with those institutions to keep them finely tuned
and operating smoothly. The plan itself will be dynamic, but the basic institutions for decision-making
and the overall objective embedded in the plan must be enduring in order to establish a generally stable
and predictable framework within which South Carolina water resources will be managed.

Process Planning Instruments
The primary instruments for process planning are information systems and statutes. The info11nation
systems may either be formal or inforrnal, but in either case, they must: (a) provide accurate indications
of the objective situations with regard to water supply (both quality and quantity), use, and costs in all
relevant geographic locations, (b) allow tracking of these objective situations through time, and (c) not
be overly costs to construct, operate, and use. Good inforrnation is not only vital to monitoring
perfo1n1ance once the planned processes are set in motion, it is vital in designing the institutional
framework within which those processes occur. Hence, the frrst logic~l step in devising a process
oriented state water plan for South Carolina is development of such infot'rnation systems.
Part II of this report focuses upon what is known about the existing situation and outlook for water
use in South Carolina and represents an overview of the sort of info11nation regarding water resources
management now available in South Carolina. Some of the inforrnation used in Part II is derived from
continuous monitoring of a systematic sort. Much of it is based on specially collected data, including
special studies conducted by the Water Resources Commission or related agencies, or conducted
specifically for this study. The infor rnation in Part II of this report is sufficient for drafting some of the
statutes which constitute the second set of instruments of a process plan.
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Policy Significance
Both the experience of other states and the existing situation in South Carolina with regard to
technical info1111ation argue for adopting a process, as opposed to an outcome, approach to development
of a state water plan.
A process plan requires that the planning activity be dynamic and continuing. In such an approach
to state water planning, the Water Resources Commission plays the critical coordinating role in defining
policy recommendations for the General Assembly, in monitoring implementation of policy, and in
reviewing policies and programs on a regular basis. Primary responsibility for implementation of
policies, however, is assigned to whatever agency (state or local) has the greatest potential to be
successful in achieving programmatic implementation.
Successful use of a process planning approach requires accurate understanding of dynamic processes
relevant to water resource use and management It also requires that continuing attention be given to
developing cooperative relationships between the Water Resources Commission and various other
agencies and institutions that are active
in water related programs.
Should the process planning approach be adopted in South Carolina, it is vitally important that state
officials, including the governor and members of the General Assembly, understand and support the
concept It is also important that all parties (including local water supply systems and laypersons)
affected by water resource policies be involved in the forrnulation of those policies and in their regular
evaluation. Primary responsibility for making sure that all such parties play an appropriate role must rest
with the Water Resources Commission and its staff.

28

REFERENCES
Bain, J. S., R. E. Caves, and J. Margolis. Northern California's Water Industry. Baltimore, The
Johns Hopkins Press, 1966.
Carriker, R. B., ''State Water Management Policy: The Florida Experience, in G.M. Johnston, D.
Freshwater, and P. Fevero, eds., Nq,tural Resource and Environmental Policy Analysis,
Cases in Applied Economics. Boulder, Westview Press, 1988, pp. 43-70.
Hatcher, K. J., and C. G. White. ''Georgia's Program for Comprehensive Water Resources
Management'' Regional and State Water Resources Planning and Management, American
Water Resources Assoc., October 1983.
Hirschleifer, J., J. DeHaven, and J. Milliman. Water Supply: Economics, Technology, andPolicy.
Chicago, Univ. of Chicago Press, 1960.
Hite, J.C. ''Interbasin Water Transfers in Riparian Doctrine States: The Case for Interregional
Compensation." Growth and Change, 17:4 (1985), pp.10-24.
Ingram, Helen M. Patterns ofPolitics in Water Resource Development. Albuquerque, Univ. of
New Mexico Press, 1969.
Kellow, Aynsley. ''Public Participation in Water Planning in South Carolina.'' Thurmond Institute,
Clemson Univ., 090788, September 1988.
_ _ _. ''The Ref01m of Water Administration in Victoria, Australia.'' Thurmond Institute,
Clemson Univ., 090688, September 1988.
London, J. B., and W . S. Huggins. Comparative State Water Policy. Thurmond Institute, Clemson
Univ., WP093087, September 1987.
Mann, Dean. The Politics ofWater in Arizona. Tucson, Univ. of Arizona Press, 1963.
Martin, W. E., ''Evolving Water Institutions in an Urbanizing West: Discussion.'' Amer. J. Agric.
Econ. 68-5 (December 1986), pp. 1152-54.
Peterson, Dean F., and A. Berry Crawford, eds. Values and Choices in the Development of the
Colorado River. Tucson, Univ. of Arizona Press, 1978.
·
Reisner,M. CadillacDesen, TheAmerican WestanditsDisappearingWater. New York, Viking, 1986.
Saliba, B. C., W.E. Martin, and D.B. Bush. Southwest Water Markets as Indicators of Value. Final
Report to the U.S. Forest Service, Contract No. 28-04-336, Dept. of Agricultural Economics, Univ.
of Arizona, Tucson, 1985.
.

Tinubu, G. B. The Financial Stability ofPublicly Owned Water Systems in South Carolina. Unpublished
Ph.D. dissertation, Clemson Univ., Clemson, SC, August 1986.
Ulbrich, HoH. Water Ulw and Water Rights: Recent Developments and Implications for South
Carolina. Thurmond Institute, Clemson Univ., WP081877, August 1987.
Vaux, H.J., Jr., and R. E. Howitt. ''Managing Water Scarcity: An Evaluation ofInterregional Transfers.''
Water Resources Research. 20-7 (1984), pp. 785-7920

PART II
SITUATION AND OUTLOOK
•

CHAPTER4
SITUATION AND OUTLOOK FOR WATER RESOURCE USE
Introduction
South Carolina _is blessed with abundant water supplies, yet the state's water resources are not
infmite. If demand for water continues to grow, sooner or later, water supply constraints will be
encountered. A great deal of the research conducted for this report focused upon developing a better
understanding of the situation and outlook for water resource use and availability in South Carolina.
Dete1mining whether such supply constraints might be looming in the foreseeable future and if so,
dete1rnining the nature of the constraints have been particular concerns of this research.
Barring climatological change that drastically reduces rainfall in South Carolina 9:f some other
unforeseeable disaster, South Carolina has more than enough water in most years to see it well into the
twenty-frrst century. Indeed, in most parts of the state there is sufficient water to support recent rates of
growth in water demand extrapolated into the twenty-second century.
Yet localized imbalances between water supply and demand are clearly evident. There is evidence
that the Upper Savannah River is fully utilized and that major conflicts over water use are likely at times
of lower than no1 mal rainfall in the Upper Savannah basin. Episodic shortages of water associated with
the drought cycle are likely to cause increased economic damage in South Carolina as the demand for
water grows. Low-flow problems are relatively frequent along some stretches of the Catawba River and
on segments of other streams. By the early years of the next century, a severe statewide drought could
cause serious hardships. This chapter examines the background to these problems and assesses the
policy and planning implications.

South Carolina's Water Resources
Water Budgets
The standard technique for assessing water supplies is embodied in a water budget. A water budget
simply attempts to account for all physical sources of water and all known uses or processes reducing
the supply of water. The nature of the budget is evident in its general fo1111ula:
SUPPLY AT ANY GIVEN POINT LOCATION
equals
Th1PORTS FROM OTHER WATERSHEDS
plus
GROUNDWATER OVERDRAFf
plus
RUNOFF
rmnus
CONSUMPTION
•
rmnus •
EVAPORATION AND TRANSPIRATION
•
rrunus
EXPORTS TO OTHER WATERSHEDS.
•

Figure . l contain a graphic representation of the water budget concept.
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USE
I

•

STREAM INFLOW •

INSTREAM FLOWlJ •

STREAM OUTFLOW •
. .. . .

SUPPLY
_t/

Includes only evaporation from manmade reservoirs.

l, I Includes ftow reaulrements for navi gation , r,ydroetectrfc. conveyance t o meet downstream treaty and
comoact commitments . fisn and wildlife nabitat maintenance. waste ass1m1tat1on. recreation, sediment
transport and trest,-water i nflow to estuaries.

!

I Includes Precipitation minus natural evaporation from the land surfaces and 0tant transoiration .
and drai nage to ground water .

Figure 4.1

Schematic of a Water Budget
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Ideally, water budgets should be constructed for many locations in South Carolina, however that i
not possible simply because the data required are unavailable. With the exception of three areas (See
Chapter 6), all that is known about groundwater resources in South Carolina is ba ed on general,
somewhat superficial, observations. Much more is known about surface water than groundwater and it
is possible to use simulation models to estimate streamflow at ungaged sites, the number of stream gagin o
stations producing reliable data are not sufficient to allow estimates of the dependable local water uppl ~
at any given location in the state.
..
These data problems necessitated focusing upon surface water in this study. They also dictated
concentration upon assessment of water resources for rather large geographic areas. Nevertheless, if
carefully examined and used, the data available provide some important insights into the situation and
outlook for water supply in South Carolina.

Consumptive V. Nonconsumptive Uses
It is conventional to differentiate between consumptive and nonconsumptive uses of water.
Consumptive uses remove water from streams, lakes or aquifers and do not return it for reuse. Irrigation
is a prime example of a consumptive use since water used on crops, golf courses, lawns, or gardens,
percolates back into the soil or is lost into the atmosphere through evapotranspiration. This water re
enters the hydrologic cycle, but for some time after being used it is not available for another use.
Consumptive uses do not no11nally decrease the total amount of water cycle. Thus, the impact of
consumptive uses on total water availability is quite different from that of nonconsumptive uses.
It is important to understand that almost all uses of waterinvolve consumption to some degree. Much
of the water used for residential or manufacturing purposes, however, is recycled back into a stream and
is available to downstream users. Consumptive use, however,is greater in residential areas serviced by
septic tanks than in areas served by public sewers. For purposes of this study, estimates of the percentage
of consumptive use derived in the 1983 State Water Assessment (p. 79) have been used.
•

Surface Water Hydrology of South Carolina
South Carolina is conventionally divided into 15 major drainage basins (Figure 4.2). Indeed, under
Act 90 of 1985-the Interbasin Transfer Act-no pe1mit is required unless the desired action is to move
water from one of these 15 basins to others. The changing supply-demand conditions in each of these
15 basins can provide some clue to developing geographic imbalances in supply and demand.
Some idea of the quantity of water available in each of the 15 major basins can be obtained by using
data from actual operating stream gaging stations and a simulation model developed by Badr and White.
The best estimates available are presented in Table 4.1. Yet because the data available for each basin
vary in quantity and quality, some care must be taken in interpreting Table 4.1. Particular note should
be paid to the fact that streamflow in the upper and lower Savannah is affected significantly by Corp
of Engineers impoundments. Impoundments also have important effects on streamflow in the Broad,
Catawba-Wateree, Congaree, and Saluda basins. Streamflow data for the upper reaches of the
Waccamaw are drawn from a single gaging station at the North Carolina border and, hence, info1111ation
on that basin must be used cautiously. Moreover, there is no gaging station producing con i.. tentl)
reliable data on streamflow in the Ashley-Cooper basin.
1

Examination of Table 4.1, however, will show that streamflows vary considerably both acros and
within basins. Variation across basins is to be expected since the basins themselves are quite different
in size. Perhaps of greater significance is the variation within basins indicated by the ratio of 7 Q 10 flow
to average flow. The 7Q10 flow is the lowest average flow expected during seven consecutive da~ on
the a\'erage of once in ten years and is a commonly used, if somewhat imperfect, indicator of the reliable
flow of a stream. Although any one measure is likely to oversimplify what, hydrol?g~cally, is~ cor:1plex
et of relationships the lower the ratio of 7 Q 10 to average flow, the greater the vanat1on over time 1n the
flow of the tream and the less reliable that stream may be as a source of water.
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Table 4.1
A , erage and 7Q10* Flow in Selected Locations** in Major South Carolina Basins
1

Basin
Pee Dee
Lynches
L. Pee Dee
Black
Waccamaw
Broad
Saluda
Catawba-Wateree
Congaree
L . Santee
Ashley-Cooper
Edisto
Combahee-Coosaw hatchie
U. Savannah
L. Savannah

Average Flow
(cfs)
9878
1035
3243
942
1223
6301
2929
7000
9517
2292
NA
2711
545
5738
12200

7Q10
(cfs)
1500
132
315
6
1
971
260
800
1815
420
NA
442
33
1352

5800

Ratio***
.152
.127
.097
.007
.001
.154
.089
.114
.190
.183

.163
.060
.235
.475

*7Q10 indicates the lowest average flow expected during seven consecutive
days on the average of once in ten years.
·
**See Appendix A for listing of stations.
***7Q10 divided by average flow.
Source: Badr and White, U.S. Geological Survey and S.C. Water Resources Commission.
The 7Q10 flow is important, but it should not be overly emphasized. The principal drought cycle
affecting South Carolina appears to be about 30 years in length. That means that flows lower than 7 Q 10
can almost certainly be expected about every thirty years. In the most recent drought period of the 1980s,
flows below those shown as 7Q10 have been observed in several South Carolina streams.

Groundwater Resources
Over 95 percent of all water used in South Carolina is obtained from surface sources (State Water
Assessment, p. 78). The Black River basin is the only basin in which groundwater currently provides the
major supply. Nevertheless, groundwater is an important source of water for the 20 percent of the state's
population not served by public water supply systems. It also provides about one quarter of all the water
used for irrigation (State Water Assessment, pp. 80-81).
The occurrence and availability of groundwater is related to the geology of a region. In the Piedmont
and Blue Ridge portions of South Carolina, the underlying rock has low perrneability, and well sunk
into this rock generally have low yields. In order to obtain a high yield well, it is necessary to locate a
site where a well can be drilled into a rock fracture where water accumulates. In the Coa tal Plain, the
geology is more favorable to high-yielding wells because the underlying limestone, sand, and gravel
have considerable pe1111eability. Consequently, the most dependable sources of groundwater in South
Carolina generally are found south and east of the fall line.
Chapter 6 points out that little is known about the sustainable supply of groundwater supplies in Sou th
Carolina. Only in three relatively small areas the Grand Srrand around Myrtle Beach, theBeaufon-I-Iilton
Head portion of Beaufort and Jasper counties, and the area around the Savannah River Plant in Aiken
and Barnwell counties have in-depth studies of groundwater supplies been undertaken.
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In addition, there are also reasons to suspect that groundwater in some parts of the Coastal Plain may
have been contaminated by agricultural chemicals. While noting that insufficient data are available to
allow defmitive conclusions without gathering samples and conducting relatively expensive laboratory
tests, a recent study from the U.S . Depru·trnent of Agriculture suggests that it must be assumed that
groundwater in 30 counties in the Coastal Plain should be assumed to be contaminated until proven
otherwise (Nielsen and Lee).1
Because of the scarcity ofreliable data on groundwater supplies it is assumed for planning purposes
in this study that all of South Carolina's foreseeable water requirements will have to be met from surface
water sources alone. That assumption ignores the fact that groundwater is already serving as a source
for some water supplies nor should it be taken to imply that groundwater can play only a small role in
Illeeting the state's future water needs. The geology of the Coastal Plain suggests that significant
groundwater sources are available to be tapped providing they are not contaminated and used wisely But
given the paucity of reliable data on groundwater supplies, it seems prudent at present to base water
supply planning in South Carolina on the assumption that groundwater will not play anything other than
a small role in meeting the state's future water needs.
o

•

•

Expected Water Requirements
Residential Water Require~ents
Residential waterrequirements are those associated with the ordinary operations of a household. The
amount of water used in any given household is influenced by the number of persons in the household,
the total income ofthe household, the type of dwelling unit, and the user charges extracted for the water.
•

For purposes of this chapter, however, only the number of persons in each household has been
considered in estimating water requirementso The study assumes that the average person will require 80
gallons ofwater per day, although a person can live on considerably less and, in fact, in much of the world
does so. As incomes increase, individuals and families tend to use more water. But the 80-gallon-per
person-per-day factor assures that persons will have sufficient water to maintain a lifestyle roughly
comparable to that now enjoyed by middle-class South Carolinians. This methodology means that
estimates of changes in residential water requirements are exactly proportional to estimated population
changes prepared by McLean and Withington.
Current residential water use in South Carolina is estimated to be 565.6 mgd, of which about 87
percent is supplied through organized community water systems. By 2005, residential water require
ments will be about 743.4 mgd, with about the same percentage supplied by community systems. This
represents an annual compounded rate of growth in residential water requirements of about 1.6 percent.
Table 4 .2 provides info1·mation on the expected basin-by-basin changes in residential water
requirements between 1988 and 2005. Residential water requirements are expected to increase faster
than the statewide average in four of the fifteen basins. The largest rate of increase is expected in the
Waccamaw basin, but the rate of growth in the Congaree, Ashley-Cooper, and Upper Savannah basins
will be faster than the statewide pace as well.

The Thermoelectric Power Requirements
By far, the largest current use of water in South Carolina is for ther111oelectric power production. In
1988, approximately 5,300 mgd are being used for that purpose, more than twice the amount of water
used for all other purposes combined. Only about 1.2 percent of the water used for ther111oelectric power
production is used consumptively, however. Also the rate of growth in water requirements for
1

The USDA study does not indicate whether the suspected contamination is to be found in shallow or deep aquifers.
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Table 4.2
Current and Estimated Future Residential Water Requirements
by Basin in South Carolina

Basin

1988
(mgd)

2005
(mgd)

Annual Rate
of Change(%)

Pee Dee
Lynches
L. Pee Dee
Black
Waccamaw
Broad
Saluda
Catawba-Wateree
Congaree
L. Santee
Ashley-Cooper
Edisto
Combahee-Coosaw hatchie
U. Savannah
L. Savannah
Statewide

26.9
7.8
7.0
25.8
20.6
82.2
95.4
27.9

35.2
9.8
8.5
31.5
28.7
104.7
125.1
36.6
61.9
4.2
123.3
28.5
50.5
79.5
15.4
743.4

1.6
1.3
1.1
1.2
2.0
1.4
1.6
1.6
1.9
1.4
1.7
1.5
1.6
1.7
1.4
1.6

44.7
3.3
91.7
22.0
38.0
60.2
12.2
565.6

Source: Calculated from London et al.

the11noelectric generation.is expected to be less that one half of one percent annually between 1988 and
2005.
The estimates of current and expected future water requirements for the1 rnoelectric power produc
tion are drawn from the 1983 State Water Assessment. No independent effort has been made to develop
an alternative set of estimates because there are no known developments that could be expected to have
affected the accuracy of the info1·1nation supplied in the State Assessment. The estimates presented in
Table 4.3 are simply interpolations of the earlier estimates prepared by the staff of the Water Resources
Commission.
Table 4.3 shows that the use of water for the1111oelectric power production is unevenly distributed
across the major basins in South Carolina. Almost half of all the water used for this purpose is required
in the upper Savannah basin where Duke Power Company has major installations. Substantial amounts
of water forthe1111oelectric generation are also required in the Pee Dee, Broad, Saluda, Catawba-Wateree
and Ashley-Cooper basins, but no water is used for this purpose in five basins. Requirements of
the1 rnoelectric power production are expected to increase at an annual compounded rate of less than one
percent in all except the Catawba-Wateree basins between 1988 and 2005.
Industrial Water Requirements

After the11noelectric power production, manufacturing including the Savannah River Plant is the
largest current user of water in South Carolina. Figure 4.3 is a map of major industrial water u er in
South Carolina. But the rate of growth in industrial water requirements is expected to be somewhat below
that of residential requirements.
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Figure 4.3

Map of Major Industrial Users of South Carolina 1987
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Table 4.3
Current and Estimated Future Water Requirements for Thermo-electric Power bv
Basin in South Carolina
.,
Basin

1988
(mgd)

2005
(mgd)

Annual Rate
of Change (o/o)

748.0
Pee Dee
Lynches
0
0
L. Pee Dee
0
Black
Waccamaw
106.0
767.0
Broad
380.0
Saluda
Catawba-Wateree
462.0
Congaree
0
11.3
L. Santee
Ashley-Cooper
392.0
Edisto
161.0
Combahee-Coosawhatchie
0
U. Savannah
2095.0
L. Savannah
170.0
Statewide
5292.3

787.0
0
0
0
110.0
803.0
400.0
575.0
0
12.0
432.0
169.0
0
2199.0
178.0
5664.0

0.3
0
0
0
0.2
0.3
0.3
1.3
0
0.4
0.6
0.2
0
0.2
0.3
0.4

•

.

Source: Interpolated from State Water Assessment, 1983.

The industrial water requirements used in this study were prepared by Martin and Teal using
employment forecasts generated by an econometric model and water use reporting data in the files of the
Water Resources Commission. Industrial water users were located on county highway maps which, in
tum, were overlaid with river basin maps. The effort allowed 95 percent of the state's manufacturing
concerns to be assigned to the river basin in which they are located. In addition, productivity trends were
used to adjust water use estimates per unit of output in various industries. The resulting estimates, while
not without error, are thought to be very reliable for planning purposes.
In 1988, South Carolina's manufacturing establishments used about 1304 mgd of water, about half
ofwhich is used by the Savannah River Plant ofthe U.S. Department ofEnergy. By 2005, industrial water
use is expected to increase to about 1610 mgd, an annual average compounded rate of increase of 1.4
percent. An examination of Table 4.4 shows impact of the Savannah River Plant on water requirements
in the lower Savannah basin; it also shows that the expected rate of growth in requirements in that basin
is somewhat below the statewide average. The highest annual rates of growth in industrial water
requirements are expected to occur in the Black, Combahee-Coosawhatchie, Pee Dee and Catawba
W ateree basins.

Irrigation Requirements
The fastest growing use of water in South Carolina is for irrigation of agricultural crops and of golf
courses. Bet\\'een 1988 and 2005, the quantity of water required for irrigation is expected to increase at
an average annual compounded rate of 4.3 percent. The quantity of water needed for golf cour e
irrigation is expected to increase especially rapidly at an annual average compounded growth rate
between 1988 and 2005 of 6.8 percent. Because irrigation is a consumptive use of water growth in
irrigation has very important ramifications for water supply.
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Table 4.4 .
Industrial Water Requirements by Basin in South Carolina
Basin
Pee Dee
Lynches
L . Pee Dee
Black
Waccamaw
Broad
Saluda
Catawba-Wateree
Congaree
L . Santee
Ashley-Cooper
Edisto
Combahee-Coosawhatchie
U. Savannah
L . Savannah
Statewide

1988
(mgd)
53.4
11.3
1.6
13.9
18.6
92.2
50.3
67.7
35.0

3.4
82.4
32.7
4.3
27.2
809.5
1304.2

2005
(mgd)
73.9
13.2
2.1
19.7
21 .4
126.2
65.4
93.6
42.6
3.8
114.0
43.4
6.1
31 .3
953.5
1610.4

Annual Rate
of Change (%)
2.2
1.0
1.8
2.3
0.9
2.1
1.7
2.2
1.3
0 .7
2.2
1.9
2.3
0 .9
1. 1
1.4

•

Source: Mart.in and Teal.

Estimates of current and expected future irrigation requirements are drawn from work by Bauer et
al. Considerable primary data were collected in arriving at these estimates, but there are insufficient data
to allow a high degree of precision in the estimates. Water requirements for agricultural irrigation, for
example, will depend heavily upon future agricultural prices. But the large capital investments required
in modern agriculture make it increasingly likely that South Carolina farmers will need to make greater
use ofirrigation in order to reduc~ risks ofcrop failure due to weather. Similarly, there is a marked growth
trend in the tourist and retirement sectors of the South Carolina economy, both of which give rise to
growth in the number of golf courses. So while the estimates presented in Tables 4.4 and 4.5 should not
be taken as anything other than general indicators, they are the best estimates possible at the present time.
Currently, about 168 mgd are used for agricultural irrigation in South Carolina. That usage represents
about two percent of all water used in the state on an annual basis, but about 25 percent of all consumptive
uses of water in the state. Based on the estimates prepared for this study, about 301 mgd, or more than
three percent of all water used in the state on an annual basis, will be needed by farmers in 2005.
Consequently, agricultural irrigation is expected to account for 31 percent of all consumptive uses of
water by 2005.
·
Because commercial agriculture in South Carolina is increasingly concentrated in a belt across the
upper Coastal Plain, the agricultural irrigation requirements for water are highly uneven across basins.
(see Figure 4.4) Ahnost one quarter of all the current usage occurs in the Edisto basin. This pattern of
uneven geographic usage should begin to break apart somewhat by 2005, but the requirements in the
Edisto Basin will continue to represent about one-fifth of all the water used for irrigation of agricultural
crops in South Carolina.
The absolute qualities of water required for golf course irrigation are relatively small and are
expected to remain so when compared to other water used in the state. But it is the fas test growing usage
for water in the state. Currently, golf courses used just over one-half of one percent of the water used
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Map of Major Irrigation Water Users of South Carolina

42
Table 4.5
Agricultural Irrigation Requirements by Basin in South Carolina
Basin

Pee Dee
Lynches
LoPee Dee
Black
Waccamaw
Broad
Saluda
Catawba-Wateree
Congaree
L. Santee
Ashley-Cooper
Edisto
Combahee-Coosawhatchie
UoSavannah
LoSavannah
Statewide

1988

2005

(mgd)

(mgd)

1200
1204
7o7
16.5
203
1009
9.2

7.5
404
6.3
1.1
40.1
20.3
804
908
168.3

21 03
1809
15ol
36.5
406
19.3
19o9
18.7
12.1
1407
1.6
65.0
2705
1205
13.6
301.2

Annual Rate
of Change(%)

304
205
4.1
4.7
4.3
304
4.6
505
6.0
5.1
2.4
2.9
1.8
2.4
2.0
3.5

Source: Calculated from Bauer et al.
annually in South Carolina. That figure is expected to increase to about 1.4 percent by 2005. Like
agricultural irrigation, however, golf course irrigation is a highly consumptive use of water. Golf course
irrigation currently accounts for just over six percent of all consumptive uses in the state; by 2005, it is
expected to account for over 12 percent.
Examination of Table 4.6 shows that water usage for golf courses is also concentrated in only a few
basins. The Combahee-Coosawhatchie basin, encompassing the resort developments in the Beaufort
Hilton Head area, accounts for about 25 percent of current usage, and the Waccamaw basin, containing
the Grand Strand resorts, accounts for about 20 percent of current usage. By 2005, these two basins are
expected to account for over 65 percent of all water used for golf course irrigation in South Carolina.
An important note must be sounded about the nature of the water requirements for irrigation.
Residential and industrial water requirements are not unaffected by seasonal factors but the water
requirements for these uses are relatively stable throughout the year. That is clearly not the case with
irrigation requirements which are highly concentrated in the growing season beginning in April and
lasting into October, with peak demand usually occurring in July and August. Hence, on any given
summer day, the quantity of water required for irrigation may be almost as- great as that required for other
uses.
Because the seasonal peak for irrigation water requirements can be expected to occur at that time of
the year when evaporation levels are highest and rainfall generally lowest and because irrigation is a
consumptive use, growing irrigation water requirements could lead to water supply problems at some
times of the year if irrigators depend upon normal streamflow for their sources of water. The problem
could be particularly acute during periods of unusually low rainfall. It is not an insurmountable problem,
however, if irrigators take measures to harvest and store water during the nongrowing season.
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Table 4.6

•

Golf Course Irrigation Requirements by Basin in South Carolina
Basin

1988
(mgd)

Pee Dee
Lynches
L. Pee Dee
Black
Waccamaw
Broad
Saluda
Catawba-Wateree
Congaree
L. Santee
Ashley-Cooper
Edisto
Combahee-Coosaw hatchie
U. Savannah
L. Savannah
Statewide

1.4
1.1
1.2
7 .7
4.4
3.8
2.5
0.6
0 .4
1.6
3.3
9.8
1.2
0.1
40.1

2005
(mgd)
4.7
1.4
5.0
30.4
8.2
6.7
5.2
1.2
0 .6
2.5
4.2
49.8
2.1
0.2
122.1

Annual Rate
of Change (o/o)
7.5
1.2
-

8.9
8.3
3.8
3.3
4.4
4.5
2.1
2.6
1.4
10.0
3.3
2.8
6.8

•

Source: Calculated from Bauer et al.
•

Total Water Requirements
Tables 4.7 and 4.8 provide summary statistics on current and expected future total water use in South
Carolina by basin. Figures 4.5 and 4.6 are maps showing current and projected water use by basin.
Overall, water requirements in the state are expected to increase at an average annual compounded rate
of about 0.8 percent between 1988 and 2005, bringing the total daily water requirements in the state from
7320 mgd in 1988 to 8441 mgd in 2005. The proportion of that water going into consumptive uses will
increase from just under 9 percent in 1988 to 11.5 percent in 2005.
As can be see in Table 4.7, almost 30 percent of current water requirements in South Carolina are
associated with the upper Savannah basin. This large water requirement is accounted for primarily by
the use of Savannah basin waters for cooling purposes at therrnoelectric power stations. The large water
requirements of the U.S. Department of Energy's Savannah River Plant also has a major impact on water
usage in the lower Savannah basin. But the requirements in the Savannah basins are not expected to grow
as fast as requirements statewide for the foreseeable future.
The fastest growth in water requirements is expected to occur in the Coastal Plain, partict1larl y in the
Combahee-Coosawhatchie, Waccamaw, Lower Santee, and Black basin s. The end re sult is tha t the
geographic distribution of water usage in South Carolina is likely to be more widely dispersed ae ro s
ba ins in 2005 than at present.

Supply and Demand Situation and Outlook
,,erage Flow Depletion
The es timate of current and future water use in South Carolina, allow us to reach ome conclu ion ~
about the water supply and demand situation in South Carolina, currently and in the fore eeab]e future.
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Table 4.7

•

Current and Estimated Future Total Water Requirements, and
Consumptive Uses by Basin in South Carolina
Basin

1988
%consumptive

(mgd)
Pee Dee
Lynches
L. Pee Dee
Black 57.4
Waccamaw
Broad 956.7
Saluda
Catawba-Wateree
Congaree
L.. Santee
Ashley-Cooper
Edisto
Combahee-Coosawhatchie
U. Savannah
L. Savannah
Statewide:

84207
3206
16.0
4706
155.2*
8.6
53807
56706
84.7
24.7
568.8
259.1
72.4*
2192.0*
1001.6
7370.2

.

404
54.3
61 09
9207*
13.0
1061.4
11 06
8.6
35.8
57.5
11.8
21 .8
56.9
2.2
16.5
8.8

(mgd)

2005
%cosumptive

922.1
43.5
26.0
53.8
195.1 *
10.7
617.1
729.1
117.8
35.3
673.4
310.1
133.9*
2324.4*
1160.7
8441.1

6.2
58.2
68.5
24.6
14.6
10.5
39.8
65.4
9.3
27.7
68.7
2.7
16.9
11.5

*Indicates requirements in excess of flow of stream ten percent of the time.
Source: Summary of preceding tableso

Table 4.8
Projected Aver~e Annual Rates of Growth in Water Use and
Across Basin Distribution of Water Use in South Carolina
0

Basin

A veraff Annual
Rate of rowth (%)

Pee Dee
Lynches
L. Pee Dee
Black
Waccamaw
Broad
Saluda
Catawba-Wateree
Congaree
L. Santee
Ashley-Cooper
Edisto
Combahee-Coosawhatchie
U. Savannah
L. Savannah
Statewide

0.5
1.9
301
3.2
1.3
0.6
0.8
1.7
2.0
2.1
1.0
1.1
4.5
0.3
0.8
0.8

Percentage of Statewide Use*
1988
2005

11 .4
0.4
0.2
0.7
2.1
13.0
7.3
7.7
1.1
0.3
7.7
3.5
0.9
29.7
13.6
10000*

10.9
0.5
0.3
1.1
2.3
12.6
7.3
8.9
1.4
0.4
8.0
3.7
1.6
27.5
13.8
100.0 *

*Column does not sum due to rounding.
Source: Calculated from London, et al., Martin and Teal, and Bauer, et al.
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TOTAL CURRENT ~ATER USE BY DRAINAGE
BASIN IN SOUTH CAROLINA
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TOTAL PROJECTED WATER USE BY DRAINAGE BASIN
IN SOUTH CAROLINA FDR THE YEAR 2005
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In evef)' basin there is more than enough surface water at most times to satisfy all current and future
requirements well into the twenty-frrst century. But all of the water in a stream cannot be withdrawn and
used without having adverse effects on wild.life, navigation, recreation, and other instream water u e .
Using mean flows, Tennant has developed crude bench mark indicators for assessing the relative amount
of stress placed upon instream uses by offstream demands. While these bench marks are not above some
criticism, particularly when applied to entire basins and certainly cannot be applied uncritically to every
stream in every situation, they do allow some judgments to be made about potential water supply
problems and have been used for this purpose by the U.S. Water Council in its national water assessments
(U.S. Water Council, 1978).
The Tennant system identifies four classes of stream depletion: (1) severe-depletion equal to or
greater than 90 percent of mean flow, (2) stressed--depletion between 70 and 89.99 percent of mean
flow, (3) potential conflict--depletion between 40 and 69.99 percent, and (4) acceptable-- depletion less
than 40 percent (pp. 367-69).
Examination of Table 4.9 shows that the depletion rate in the upper Savannah basin already has
reached the level of potential conflicts. Indeed, since no account has been taken of current or expected
withdrawals of water from the Upper Savannah by Georgia users, the depletion rate shown in Table 4.8
almost certainly underestimates the true depletion of the basin's water. Moreover, no account is taken
of the withdrawal of up to 150 mgd (grandfathered by provisions of Act 90 of 1985) from the headwaters
of the Savannah by an interbasin transfer serving the Greenville water system. During the drought of
the late 1980s, the levels of some of the Savannah River reservoirs dropped considerably and caused
water property owners to complain of the management policies of the Army Corps of Engineers. The
Corps found it prudent to reduce hydroelectric power generation at its Savannah River facilities in order
to try to stabilize lake levels. Evans has documented the adverse effects of these lower lake levels on
property values. While expected growth in water requirements on the South Carolina side of the upper
Savannah is expected to be quite modest, itis probably prudent to assume that the upper Savannah is fully
utilized and cannot be used to supply any additional large water requirements. Figures 4.7 and 4.8 are
maps showing current and projected percentage depletion by basin.

Table 4.9
Current and Projected Streamflow Depletion by Basin in
South Carolina
1988 Depletion(%)
Gross
Consp.

Basin
Pee Dee
Lynches
L. Pee Dee
Black
Waccamaw
Broad
Saluda
Catawba-Wateree
Congaree
L. Santee

13.2%
4.9
0.8
9.4
19.6
23.5
28.4
12.6
1.4
0.7

Ashley-Cooper
Edisto
Combahee-Coosawhatchie
. Sa\ annah
L. Savannah

17.1
20.6
59.1
12.7

1

Source: Calculated ffom preceding tables.

2005 Depletion (%)
Gross
Consp.

14.5%
6.7%
6.5
2.6
1.2
0.5
15.2
4.5
24.7
9.6
26.0
11.4
32.6
13.3
16.7
6.1
1.9
0.4
2.4
0.9
-unknown17.7
8.1
38.0
11. 7
62.7
31.0
14.7
3.2

7.3%
3.7
0.8
8.1
13.4
12.5

16.5
7.9
0.6
1.6
10.0
26.1

32.9
3.7
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Using Tennant' s standards, no other South Carolina basin exhibits current orexpected depletion rates
that signal cause for concern. Indeed, with the single exception of the Combahee-Coosawhatchie basin,
the expected depletion rates in every basin are well below the threshold level for conflicts in the Tennant
system. If there were no imports of water from other basins, if all water requirements in the Combahee
Coosawatchie basin were to be met from surface water alone, and if the growth in water demand
continued unabated at the rate expected between 1988 and 2005, the depletion rate in that basin would
reach the Tennant threshold for potential conflicts late in the frrst decade of the twenty-frrst century.
Under the same restrictive conditions, depletion rates would reach the potential conflict stage in the Black
basin in 2035 and in the Waccamaw basin in 2048. Potential conflicts would not be anticipated in any
of the other basins before very late in the twenty-frrst century.
As has been noted above, however, the Tennant benchmarks have some limitations unless they are
applied to every segment ofa given stream. Our data did not allow such an application in this study. There
is evidence of depletion problems on segments of the Catawba River below the Lake Wylie dam. Data
on current withdrawals from the Catawba basin in North Carolina are not available. Yet given observed
low flow in this segment of the Catawba and the expected growth of the Charlotte urban area, it would
appear that potential conflicts over water use also exist in at least some portions ofthe Catawba-W ateree
basin.
In general, the info1mation above should reassure those who are concerned about future water
supplies in South Carolina. Recall that these calculations are based on the unrealistic assumption that
all of South Carolina' s water needs will be supplied by surface watero Groundwater is an important
source in much of the coastal plain, particularly in the basins where depletion rates, calculated under the
Tennant sys tern, might be expected to reach the stage ofpotential conflict within the twenty-first century.
Consequently, the depletion rates shown in Table 4.7 almost certainly overstate true depletion in some
basins, particularly in the Coastal Plain.
Low Flow Depletion

As noted earlier in this chapter, the ratios of average-to-7Q10 flow of South Carolina streams vary
considerably from basin to basin. While it is reasonable to expect that, under average conditions,
streamflow in South Carolina will be adequate to meet the state's water requirements for the foreseeable
future, that streamflow may not be adequate in periods oflow flow. In three basins.-Black, Waccamaw,
and Combahee-Coosawhatchie:-the 7Q10 flow is insufficient to support current water requirements.
By 2005, it is expected that the 7 Q 10 flow will be insufficient to support water requirements in the Saluda
basin as well. Since 7 Q 10 is a flawed measure ofdependable flow, there also exists the distinct possibility
that water requirements cannot be met from stream.flow in other basins at times when the state is at the
bottom of the drought cycle.
This expectation is further supported by comparing the current and projected water requirements in
each basin to the probabilities of flows in each basin. In three basins, the flow of the mainstream is
insufficient to support current gross requirements ten percent or more of the time. Those basins are the
Waccamaw, Combahee-Coosawhatchie, and Upper Savannah. With increased water requirements in
the future, periodic shortages can also be expected during times o( low flow in meeting water
requirements in the Black and Saluda basins by 2005.
To repeat, it is not necessary to meet all water requirements from surface water. Groundwater can
and is drawn upon to meet some of these requirements. Moreover, water can be reused. Hence, the mere
fact that water requirements in some basins may exceed the anticipatable low flows in the mainstem
streams of those basins is not, in itself, a cause for alann. But it does suggest that water supplies are likely
to become tight in some parts of the state during periods of drought. As the state's population and
economy grow, the economic problems associated with a drought of any given level of hydrologic
severity will intensify. A prudent state water supply plan, therefore, must give careful attention to
policies and programs for mitigating water supply problems during periods of drought. It must also pay
special attention to the growing potential for conflicts over the use of the water in the upper Savannah
basin.
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Assessment
Interbasin Transfers
As noted, the upper Savannah River appears (for all practical purposes) to be fully utilized. The
experience of the recent drought years suggests that conflicts over water use are already present in the
upper Savannah during periods of low flow. Potential conflicts can also be seen on the horizon in five
other basins. Note has been taken ofobserved low flows in some segments of the Catawba-Wateree River
basin, and the problems associated with these low flows can reasonably be expected to grow as the
Charlotte urban area expands. If the expected rates of growth in water requirements continue, the
Combahee-Cossawhatchie will reach the point in which Tennant's system warns of potential conflicts
in the period 2005-10. Extrapolation of current growth rates would suggest that the Saluda will reach
the level of potential conflicts in 2030, the Black in 2040, and the Waccamaw in 2042. Indeed, during
periods of low flow, conflicts are likely to develop in these basins much earlier than these dates. All of
this suggests that six of South Carolina's 15 major basins are not attractive sources for interbasin
transfers, particularly if such schemes involve removing substantial amounts of water without providing
storage to supplement flows during times of low flows.

•

In five other basins, however, there appears to be a substantial surplus of water for the foreseeable
future. Indeed, extrapolating current growth rates in water use, there would appear to be little likelihood
of conflicts over surface water supply for a hundred years of more in the Pee Dee, Little Pee Dee,
Catawba-Wateree, Congaree, and Lower Savannah basins. Yet it should be recalled that the estimates
of flow in the frrst three of these basins are subject to errors because of the existence of dams on these
streams, and some considerable caution must be exercised in asserting that these basins are good
candidates to serve as donors for interbasin transfers. The proximity of the lower Savannah to the
Combahee-Coosawhatchie basin suggests that it is the logical source of any additional surface water
needed in the Combahee-Coosawhatchie basin after 2005, and indeed, substantial water (up to 16 mgd)
is already being transferred out of the Lower Savannah to meet water supply needs in the Beaufort-Jasper
area. Whether the Pee Dee or Little Pee Dee basins might serve as donors of water to the Black
andWaccamaw basins ifwaterrequirements in the latter two basins cannot be met from groundwater will
need to be determined by careful hydrologic studies.
The fact that potential conflicts can be foreseen in a given basin, however, does not necessarily rule
out that basin as a donor for interbasin transfers. To the extent that the conflicts are associated with
periods of low flow, engineering solutions involving storage of surplus water during periods of high
rainfall can provide a means for overcoming difficulties that substantial out-transfers might produce in
the donor basin. Yet it is clear that large-scale interbasin transfers of water in South Carolina must be
approached with great caution. The geography of the state and the foreseeable supply-demand situations
in the various basins make it very unlikely that any future water supply problems in the urban areas of
the Piedmont can be solved by interbasin transfers.
On the basis of a review of the info1111ation presented above, and based on known facts, it appears
most likely that interbasin transfers will be practical tools for water resource management in South
Carolina in only three kinds of situations: ( 1) in dealing with localized supply-demand imbalances where
relatively small quantities of water are involved, (2) in facilitating operations of efficient regional water
supply systems where some interbasin transfers of modest quantities of water may be incidental to an
efficient configuration of the system, and (3) in reducing the economic losses associated with drought.
The problems of drought might logically be addressed by a set of options that include enginee~ng
works to provide for interbasin transfers. Interbasin transfers may also prove to be the least-co t <?Pt1on
for meeting the water supply needs of particular communities where obtaining w~ter _from an adJ~c~nt
basin may involve moving water a shorter distance and/or expending less energy 1n 11ft than obta1n1ng
water in the home basin. In most cases, the use of interbasin transfers to address these localized upply
demand in balances will involve less than 20 mgd. Similarly, the evolution of regional supply sy terns
that capture economies of scale may require some relatively small interbasin transfers in order to devi e
a workable network of pipelines. While such relatively small-scale interbasin transfers might be

•
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accommodated without creating immense and insu1111ountable problems in the donor basins, even they
should be approached carefully and critically since any disruption of a natural ecosystem can entail costs
that are not immediately evident.
Drought Planning

If South Carolina experiences anything but localized water supply problems in the next generation,
those problems will almost certainly be associated with rainfall that is lower than historic no11ns. Serious
drought every thirty to forty years have been a pattern in South Carolina. As the state grows, water
demand will increase. Hence, even if future droughts are of no greater hydrological severity than those ·
experienced in the past, the economic damages of those droughts will be greater because of those greater
demands. Moreover, it is not prudent to discount the possibility that the greenhouse effect will drastically
change South Carolina's climate, making long periods of relatively dry weather a frequent occurrence.
The situation and outlook for water resource use in South Carolina suggest that the public interest is
unnecessarily put at risk by failing to develop a workable drought contingency plan.
•

As noted in Chapter 2, South Carolina does have a drought emergency law under which certain
mechanisms for managing drought are established. Those mechanisms were put into operation in 1986
and, on a smaller scale, in 1988. Serious problems were encountered in achieving regional cooperation
that would have alleviated some drought-related proble~s. The potential for very serious drought
related problems in the future is such that questions must be raised as to whether useful and beneficial
measures can successfully be implemented in times of drought under the current law.
.

The problem of alleviating drought problems is not independent of problems related to the
organization and fmancing of water supply systems. The greater the geographic area covered by the
service boundaries ofan interconnected water supply grid, the greater the flexibility in using scarce water
where the greatest benefits from its use will occur. Since large interconnected systems also have the
potential to achieve economies of scale in water supply, encouraging greater efficiency in water supply
systems will also tend to encourage measures that increase flexibility in coping with drought.
Another tactic in addressing drought shortages is water storage. Because irrigation demands are
likely to be most intense at precisely that season ofthe year when drought-affected streams will be at low
flow levels. Water storage that can be drawn upon for irrigation during times of drought or other low
flows will help to alleviate the impact of drought on residential and industrial water users as well as on
wildlife. Consequently, it may be useful to examine ways in which development of more off-stream
storage might be encouraged.
Savannah River Conflicts

Perhaps the most serious immediate water supply problem facing South Carolina concerns the
conflicts over water use in the upper Savannah River. The problem is exacerbated by the fact that the
river is an interstate stream and one upon which there is a large federal presence. The evidence suggests
that the Savannah River above the Strom Thurmond Dam is fully appropriated at present and that during
drought periods there is insufficient water in the upper Savannah system to meet all present uses,
including maintenance of property values (and thus, property tax bases) in communities adjacent to the
various impoundments in the basin. New commitments of water from the upper Savannah can occur on! y
if some of the current uses are displaced or if the commitments are to uses that are interruptable during
periods oflow flow. Since there is little groundwater in the basin, the management ofthe basin's surface
water is of utmost importance to all the people of the upper Savannah.
However, South Carolina does not have the power to control completely the uses to which the limited
water of the upper Savannah is committed. Under current circumstances, decisions that could have very
adverse ramifications for South Carolina might be made by the federal government or by the state of
Georgia or his subdivisions. Moreover, there is no mechanism to evaluate whether trading off any
existing use in favor of some new use would or would not provide net social benefits. Nounal, or above
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no1r11a1 rainfall in the upper Savannah catchment will alleviate the conflicts experienced in the 1980s
but by the beginning of the twenty-frrst century, the potential exists for conflic ts to develop even duri ng
periods of no1111al and above no11nal river flow. At an outer limit, if the parties involved in the use of
the upper Savannah do not devise a rational scheme for managing the Savannah by the end of the present
century, they risk serious economic , political, and ecological problems.
Problems similar to those on the Savannah are also evident on the Catawba. Low-flow problems are
already being encountered on segments of the Catawba below Lake Wylie.Uses of the Catawba in orth
Carolina has important ramifications for water supply in South Carolina. Hence, an interstate agreement
for rational management of the Catawba must also be placed highly on the agenda for a state water plan.

Inventorying Groundwater Resources
Chapter 6 will addresses specifically the situation with regard to water resources data in South
Carolina. But as was noted at several junctures in this chapter, very little is known about groundwater
resources in South Carolina. The info1rnation presented in this chapter indicates that South Carolina can
meet all its current water requirements from surface water alone, and hence, detailed knowledge about
groundwater resources is not essential under current circumstances. Indeed, it appears that, if need be,
the state can meet all of its water requirements from surface water for at least another generation. But
as the state approaches the middle of the next century, it will begin to push against some limits on surface
water use and will be forced to turn to greater use of groundwater resources.
Before those limits are encountered, it is very important for the state to improve dramatically the
knowledge base concerning groundwater resources. Otherwise water resource management will be
hampered by lack of info1mation about potential water sources that might be drawn upon. Of particular
importance are data needed to ascertajn maximum sustainable yields of groundwater in fairly specific
locations throughout the state.
Obtaining and assessing such data will require a concerted effort over a relatively long period of time.
The studies necessary to obtain these data cannot be done quickly. South Carolina has 30 to 50 years
to inventory its groundwater resources, but because the process will require time, it is important that it
get underway without much delay.
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CHAPTERS
WATER SUPPLY SYSTEMS
Organization and Operations
System Organization
The water supply system in South Carolina is highly decentralized. About 28 percent of the state's
population depends upon private water supply systems, usually wells that serve a single household. The
remaining 72 percent is served by one of 1,615 community water systems that come under the regulatory
.authority of the State Department of Health and Environmental Control (DHEC).
Most of these community water systems are ·quite small. By far, the largest number (842) are
privately owned systems that provide water to mobile home parks. As shown in Table 5.1 one half of
these systems are located in five counties: Beaufort (60), Florence (80), Lexington (156), Richland (51 ),
and York (91). The second largest number (411) provide water to small or isolated residential
subdivisions. As shown in Table 5.1, almost half of these subdivision systems are located in four
counties: Anderson (35), Greenwood (44), Lexington (70) and York (45). The remaining private
systems are operated by industries but provide some water to residential units (Woodard).
There are about 342 public or quasi-public systems operated by municipalities, special purpose
districts, special authorities, counties, or nonprofit water companies. Yet, with some notable exceptions,
even these public systems tend to be quite small. The 22 largest municipal water systems in South
Carolina provide water to about 40 percent of the state's population, about 55 percent of those served
by public water systems (Tinubu, p. 3). The remaining 320 systems are concentrated in small towns and
rural areas, serving populations averaging less than 5,000 and having volumes that average less than one
half million gallons of water per day (Hite, 1987).
Figure 5.1 is based on confidential data provided to this study by two major engineering fu111s in
South Carolina. The data are recent low bids on construction of water treatment plants of various sizes
designed by these fnrns. Those construction costs where amortized over 20 years at 10 percent and
expressed as a cost per thousand gallons of water, assuming that each treatment plant is operating a full
capacity throughout the 20 years over which costs are amortized. The graphs in the figure indicate very
distinct economies-of-scale, with costs declining rapidly as the size of the treatment plants approach
about 15 mgd. The assumption that treatment plants operate a full capacity for 20 years is probably not
realistic. Yet other research based on empirical data from operating water supply systems in South
Carolina confurns that systems operating at volumes of less than 14 mgd are generally too small to
realize these economies of scale in any significant way (Carriker, p. 90). Hence, most of the system
in South Carolina are too small to be efficient operations in te11ns of average cost per gallon of water
delivered.
Over half (58 percent) of all the public systems in South Carolina are operated by municipal
governments (Tinubu, p. 2). General control over these systems is vested in the elected cit)' or to'v1:'r1
council. In many South Carolina municipalities operating under the council-admini trator or council 
manager for rn of government, responsibility for the day-to-day operations of the water sy tern rest~ n
the professional administrator or manager. In almost every case, actual day-to-day operation of the
water system are assigned to a subordinate professional water department director or commi ioner .
There is very little unifo111uty regarding the organization of the nonmunicipal sy tern_. ~pecial
purpo e districts and authorities organized prior to 1975 amendments to _the_ tate con t~tut1on ~e
e tablished individually by specific statutes, each pertaining solely to one d1 tnct or aut~onty. While
all special districts or authorities are governed by a group of citizens sitting as a lay policy board~ the
detail related to the size of the boards, the method of selection of members, and the te1111 of office d1ffer
depending upon the variou statutes.
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Table 5.1
Number of Community Water Supply Systems, by Type and County,
South Carolina, 1988

County

Abbeville
Aiken
Allendale
Anderson
Bamberg
Barnwell
Beaufort
Berkeley
Calhoun
Charleston
Cherokee
Chester
Chesterfield
Clarendon
Colleton
Darlington
Dillon
Dorchester
Edgefield
Fairfield
Florence
Georgetown
Greenville
Greenwood
Hampton
Horry
Jasper
Kershaw
Lancaster
Laurens
Lee
Lexington

Marion
Marlboro
McC01mick
Newberry
Oconee
Orangeburg
Pickens
Richland
Saluda
Spartanburg
Sumter
Union
Williamsburg
York
Statewide

Muni
cipal

2
8
3
9

5
5
5
4
2

Other
Public*

1
12

1
10
0
0
7
4
. 0

3

2
5
2
3
1
1
1
1

4

6

9

2
0
6
4
6
4

0
3
9

12
2
3
9

7
2

3

4

3
2
8
3
4
1
2
5
10
6

4
2
3
6

3
5
7

199

Industry**

1
4
1
12
4

0
0
7
0
6

1
1
0
3
1
2
1
2

2
2

9
1

0

11

4
9
0
2

143

~

Sub
divisions

0
1
0
0
0
0
0
0
0

12
5
0
35
0
1
30
5

0

1
1
0
0
0

8
1
7
0
8
1

0

0

1
0
0
0
0
0
2
0
0
0
0
0
1
1
0
0
0
0
0
0
1
0
0

0
0
4
0

3

0
4
20

0

0
3
0
2
3
2
14
44

2
2
18
2
5
7
1
70
0
0
2
2

14

1
5
21
7
15

0

10
0
1
45
411

*Includes special purpose districts, authorities, and non-profit water companies.
**Industries providing water to nearby residential areas.
Source: S.C. Department of Health and Environmental Control

Trailer
Parks

3

22
.

0
15
2
2
60

46
3
21

4

5
5
7
9

34
7
6
1
2
80
1

21

18
3

19
5
2
20
12
0
156
9
3

0
10
10
7

4

51
2
16

48
0
0

91
842
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Graph of Amortized Costs per Thousand Gallons of Constructing Treatment Plant at
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Since 1975, the General Assembly has been prohibited from passing statutes establishing additional
special purpose districts. County governments now possess power to organize water supply systems in
a variety of ways, and a number of special county authorities have come into being. In some cases,
however, as in Pickens County, the county authority does not engage in the retail distribution of water
but serves as a 11mbrella organization that attempts to coordinate a number of small local systems.
One very popular fo1·1n of organization is the nonprofit water company which is chartered as an
eleemosynary corporation by the Secretary ofState without action by a legislative body. Such companies ·
can be organized by three or more citizens paying a $10 filing fee. Hence, organization of a water supply
system as a nonprofit water company often can save time and avoid the need to move through political
channels, and it was for those reasons that in 1968 the General Assembly, acting on a recommendation
from the Farmers Home Administration (FmHA), authorized this fo1m of organization for water supply
systems (Cox and Patrizi, p. 16). In a strict sense, these water companies are not public, but quasi-public,
bodies. Yet they are governed by a board of lay citizens who are customers of the water system and,
in so far as operations are concerned, perfo1m in much the same way and toward the same end as the
public systems.

Operations
South Carolina water supply systems may be classified into three functional categories, depending
upon operations: (1) systems supplying water only, (2) systems supplying both water and sewer services,
and (3) systems supplying water and some other types of services, including sewer services and (or)
electricity. The operational characteristics of systems vary considerable, depending upon size and upon
functional category.
Typically, systems are governed by boards consisting of five to seven citizens. In 58 percent of the
systems responding to a survey conducted by Woodard, the members of the board are elected by the
people served by the system. Nine percent of the responding systems indicated that the board members
were appointed by the governor, and 9 percent reported that they were appointed by a municipal or county
governing body. Four percent of the systems reported that the governing board was appointed by the
legislative delegation. Among those systems responding to this survey, 18 percent reported that there
was no special board, but that policy was made by either the municipal or county council 01/oodard).
The available evidence suggests that there is little depth of experience on the governing boards of
South Carolina water systems. Although the average term for a board member is five years, as of 1985,
75 percent of the board members had five years or less experience on the boards. Eighteen percent of
board members are retirees. The occupational distribution of board members for those systems
responding to Woodard's survey is shown in Table 5.2. Women and blacks are under-represented on
the boards. Ninety-two percent of the board members are male and 88 percent are white (Woodard).
Given the background of the members, the relative short time of service, and the voluntary nature of
service on these boards, it is unreasonable to expect that board members, in general, can possess detailed
knowledge regarding the technical or financial aspects of system operations.
Most systems employ one or more persons to oversee technical ma_tters pertaining to operations.
Woodard found that 47 percent of the systems employed a person with some engineering or quasi
engineering training. There are three models with regard to employment of clerical staff. In 58 percent
of the systems, one or more individuals are employed arid assigned responsibility for billing customers,
collecting receipts, and maintaining the systems financial records. In ten percent of the systems, clerical
duties are carried out under a contractual arrangement with other systems or some firrn. In about 30
percent of the systems, clerical duties are handled by the general administrative staff in the town hall
or in the courthouse (Woodard)o
Some systems harvest and treat their own water. Some purchase water on a wholesale basis from
larger nearby systems or from some other entity. For example, the Duke Power Company supplies water
on a wholesale basis to a number of systems in the Anderson-Clemson area. Other systems both harvest
and treat water on their own and purchase additional water wholesale.
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Table 5.2
Occupational Distribution of Members of Governing Boards
of Water Supply Systems, South Carolina, 1983
Occupation

Percentage

Councilmember or Mayor
Retired
Marketing, Sales, or Clerical
Managers or Administrators
Farmers, Service employees
Mechanics, Repair & Construction Trades
Housewives
Engineers, Scientists, Teachers Health Occupations
Production workers and Laborers

19
18
17
12
10
9
6
6

3

•

Source: Woodard

(n=653)

•

Economics of Water Supply Systems
Basic Economic Considerations
Before examining the financial condition of South Carolina water supply systems, some basic
economic considerations should be reviewed.
Water systems, like all businesses, have fixed and variable costs. Fixed costs do not vary with the
volume ofwater distributed over the short te1 m and would have to be covered even if the system provided
no water at all in any given month, or even in any given year. Variable costs, on the other hand, depend
in the short run upon the volume of water distributed, and if the system provided no water, all these
variable costs could be avoided.
Because water supply systems must have large capital investments in pumps, pipelines, treatment
plants, etc., fixed costs in water supply systems tend to be high relative to variable costs. But the ratio
of fixed to variable costs depends upon the size of the system and the type of functions the system
performs. Since extensive capital investment is required in harvesting and treating water, systems that
perform these basic wholesale functions generally have higher fixed to variable costs ratios than those
that purchase treated water (or are able to distribute untreated groundwater) and concentrate solely on
distribution. The economies of scale in water harvesting and treatment also mean that the ratio of fixed
to variable costs is lower for relatively large than for relatively small systems.
The nature of the service area of every system is sufficiently different from that of other systems that
all generalizations about costs must be treated with some care. But, based on financial records collected
for this study, systems harvesting, treating and distributing less than one million gallons per day appear
to incur costs of six dollars or more per thousand gallons, of which $1.50 to $1. 80 are variable co ts and
the remainder fixed costs. Systems perfo111ling the same functions but with volumes in exce of 15
million gallons of water per day appear to be incurring costs of about two dollars per thousand gallon ,
of which sixty cents to one dollar are variable costs and the remainder fixed costs.
While the particular circumstances prevailing in the service area often prevent an individual system
from achieving the economies of scale that are realized when daily volume approaches 15 million
gallons, it seems evident that substantial per-unit cost savings can be achieved by moving toward much
larger supply systems in South Carolina. In order to realize these economies of scale, the demand for
water in the service area must be sufficient to allow the system to operate at a high volume. Demand,
in tum i dependent, in the main (but not exclusively), upon the population of the service area. Since,

.
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other things constant, the larger the service area, the greater the population and the greater the demand,
systems serving relatively large areas are in a better position to achieve efficiency through realization
of economies of scale.
Yet there is a cost tradeoff in extending service areas. In sparsely populated rural areas, it may be
necessary to extend lines quite far from the treatment plant in order to embrace a service area with
sufficient population to demand 15 mgd or more. The more distribution lines a system must develop and
maintain, the greater its fixed costs. At some distance from the treatment plant, the added costs of
servicing a geographically larger area are equal to the cost savings from economies of scale in harvesting
and treatment. That distance will vary with the quantities of water available for harvest in given areas
and the geographic pattern of existing water supply facilities. But work by Khatri-Chhetri (pp. 55-59)
indicates that the full cost of moving treated water (with capital costs amortized over fifty years at 10
percent) on a level plain is about four ·cents per thousand gallons per mile. 1
Using Khatri-Chhetri's estimate, and the observed differences in existing costs between small
systems with volumes of less than one mgd and large systems with volumes in excess of 15 mgd, costs
of providing water by an optimal water system in South Carolina can be roughly calculated.
.

•

The larger systems have costs on the order offour dollars per thousand gallons lower than the small
systems. The larger systems, therefore, could extend lines as much as 100 miles in every direction from
the treatment plant and underprice the smaller local water systems, but only if the service area were
located on a flat plain. South Carolina is not a flat plain. Moving treated water in pipelines across
distances up to 100 miles would likely produce some technical problems in maintaining chlorination.
Sirrce a treatment plant serving an area out to a radius of 100 miles is probably impractical, as a rough
adjustment, let us cut the radius of the service area to 25 miles. Under such circumstances, if adequate
water were available for harvest at the appropriate sites, an optim.al configuration of water supply
systems in South Carolina would require only 18 large water systems.
That is not to say that South Carolina needs only 18 large water supply systems. The calculation is
too crude to provide the basis for such a conclusion. Nor does the above calculation prove that in the
perfect market of economics textbooks, the state would have only 18 large systems. But it is sufficient
to raise the hypothesis that there are too many local supply systems in South Carolina and the existing
water distribution system in the state is inefficient.

Financial Condition and Needs
Water supply systems need (1) financing for capital facilities and (2) fmancing to cover operating
costs. The Farmers Home Administration (FmHA) has been the major source of fmancing for capital
facilities for the smaller systems serving populations of 10,000 or less. Another source of capital
financing has been the Appalachian Regional Commission (ARC), but ARC assistance has been limited
to the six westernmost counties in the Piedmont (Anderson, Cherokee, Greenville, Oconee, Pickens, and
Spartanburg). The Local Government Division ofthe South Carolina Budget and Control Board has also
been a source of capital funds for water systems in rural areas, but eligibility is limited to systems serving
populations of 1,500 or less that have no other source of funds available to use for capital needs (Tinu bu,
p. 7). In the instances of both FmHA and Budget and Control board financing, the only systems eligible
for assistance are systems that are likely to be much too small to realize the economies-of-scale discussed
earlier.
The amounts of funds made available for capital financing from each of these three sources for the
period 1980-85 are shown in Tables 5.3 through 5.5.
Present water treatment capacity in the state is estimated to be 866 mgd. Assuming projected
1

Khatri-Chhetri's estimate is consistent with earlier estimates prcxluced from different data by Liner. Amortization over different
time periods and/or using different interest rates will change the estimate, but use of different time periods and interest rates to amortize
pipeline costs would also imply use of similarly different time periods and interest rates to amortize costs of other capital facilities. The
result is that relevant costs in assessing these trade offs would not be greatly affected.
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Table 5.3
FmHA Grants and Loans for Water or Combined
Water-Sewer Systems, South Carolina, 1980-85

Year

Loans

1980
1981
1982
1983
1984
1985

Grants

Total

$3,192,800
4,311,700
7,071,000
4,841,000
1,054,000
1,018,000

$ 7,721,600

•

$ 4,528,800
8,952,600
9,277,400
30,951,000
7,977,000
9,538,000

13,264,300
16,348,400
35,792,000
9,031,000
10,556,000

Source: FmHA State Office, Columbia, South Carolina, and Tinubu. p. 4, and Carriker, p. 129.

Table 5.4
Applachian Regional Commission Funding for Water or Combined
Water-Sewer Systems, South Carolina, 1980-85

Year

Water Systems

1980
1981
1982
1983
1984
1985

Combined Systems

Total

$103,240
55,000

$2,224,531
1,234,000
1,082,000
518,320
714,000
1,132,000

$2,121,291
1,179,000
1,082,000
518,320
714,000
1,132,000

Source: Tinubu, p. 6, and Carriker, p. 129.

Table 5.5
Rural Improvement Program Expenditures for Water or Combined
Water-Sewer Systems, South Carolina, 1980-85

Year

Water Systems

Combined Systems

Total

1980
1981
l9 2
19 3
19 4
19 5

$1,348,290
1,148,889
1,406,700
784,980
1,121,100
1,898,600

$555,316
216,770
394,800
99,000
152,000
403 900

$1,903,,606
1,385,659
1,801,500
883,9 0
1 273,100
2 302,500

Source: Carriker, p. 131 .
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population growth, the average daily demand for water by customers of local supply systems will be
approximately 736 mgd in 2005. But factoring in allowances for emergency uses of water, as for
example, in cases of frre, etc. (see Cox and Patrizi, p. 80), and estimating total statewide need in 2005,
the needed capacity is 964 mgd, leaving an aggregate deficit of about 98 mgd in treatment capacity that
must be covered by construction before 2005. About 50 percent of the operating water supply systems
in the state are expected to need expanded capacity by 2005. The estimated capital outlay required to
finance construction of this additional treatment c~pacity, given the existing configuration of independ
ent systems, is about $245 million, plus any outlays req11ired for pipeline construction.
Table 5.6 provides information on the existing water treatment capacity in each South Carolina
county in 1988. Also shown are estimates of capacity that will be required to meet demand in 2005 and
the amount of any deficit or surplus capacity in 2005 if no additional treatment capacity is constructed
before that date. The table also provides an estimate of the capital outlays that would be required in 1988
dollars to built sufficient treatment capacity to eliminate any deficit.
Review of Table 5.6 shows that 27 of South Carolina's 46 counties appear to have adequate water
treatment capacity now in place to carry them through 2005. The largest estimated deficit is in Charleston
County where there is a need to build more than 58 mgd in treatment capacity by 2005 at an estimated
cost of about $30 million. Large projected deficits are also observed in Greenville, Spartanburg and
Anderson counties. Capital outlays to correct these projected deficits in metropolitan counties will
amount to about $91 million, two-thirds of the total capital outlays required to correct all county-level
treatment capacity deficits in the state.
Interpretation of the info1mation in Table 5.6 requires an understandingthat any deficits arising in
some individual systems within each county may be offset by surplus capacity in other individual
systems within that county. Ifthe state were to decide as a matterof policy to move toward regional water
supply systems organized on a county basis, it would not be necessary to expand the capacity of every
system that will reach capacity limits by 2005. Systems within a given county with surplus capacity
could simply sell water to systems that have reached the limit of their capacity. Under such an
arrangement, our analysis suggests that all of the state' s water supply needs in 2005 could be met with
a capital outlay of about $137 million, plus any costs associated with pipeline construction. It should
be noted that development of integrated county water systems would reduce needed capital outlays for
new treatment plant capacity by about $108 million over what will be required if treatment capacity is
expanded on a system-by-system basis, a savings of about 44 percent.
In addition to finding ways to finance expansion in the existing water supply system, major problems
are likely to arise with regard to fmancing maintenanc(? of existing plants and facilities. The great
expansion in water supply systems that took place in the late 1960s and early 1970s in South Carolina
means that maintenance costs have been relatively low because the facilities were comparatively new.
But thirty years is a reasonable approximation of the useful life of many of these capital assets. Used
beyond that time period, maintenance costs are likely to increase substantially. In some cases, systems
will face the choice of bearing costs associated with growing leakages or with costly replacement of
assets. In other cases, public health considerations may require replacement.
Extensive efforts have been made to obtain info1111ation needed to assess the financial condition and
needs ofwater supply systems in South Carolina. However, for a variety ofreasons, not the least of which
is lack of adequate records at the local system level, such data as have been obtained provide infor rnation
regarding only a few of the systems. Reasonably complete financial info11nation has been obtained for
less than 50 systems. Infor111ation needed to evaluate depreciation procedures for fixed assets is available
for only 23 systems. It seems reasonable to assume that those systems for which complete data can be
obtained are better managed than those lacking such data. Therefore, the picture described below might
be interpreted as representative only of the better managed systems.
Table 5.7 shows the mean and median operating revenue and net income of the systems for which
data were obtainable. Total operating revenues consist of retail water sales, wholesale water sales, and
other sales. Net income is defined as revenues less expenses. Examination of Table 5.7 shows that while
mean net income was positive for four of the years examined, more than half of all systems for which
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Table 5.6

•

Existing Capacit~ Projected Capacity Requirements, and Projected Surplus
or Deficit Lapacity, by County, South Carolina, 1988 and 2005
Existing
Capacity

County

Abbeville
Aileen
Allendale
Anderson
Bamberg
Barnwell
Beaufort
Berkeley
Calhoun
Charleston
Cherokee
Chester
Chesterfield
Clarendon
Colleton
Darlington
Dillon
Dorchester
Edgefield
Fair field
Florence
Georgetown
Greenville
Greenwood
Hampton
Horry
Jasper
Kershaw
Lancaster
Laurens
Lee
Lexington
Marion
Marlboro
McC0111rick
Newberry
Oconee
Orangeburg
Pickens
Richland
Saluda
Spartanburg
Sumter
•
n1on
Williamsburg
York
Statewide

•

•

2005 Capacity
Requirement

Deficit/
Surplus

(mgd)

(mgd)

(mgd)

10.0
25.5
1.8
32.1
5.9
3.2
52.4
3.6
0.2
108.6
0.9
7.2
10.7
4.2
9.6
12.7
1.6
3.4
4.0
2.1
26.0
11.6
51.0
22.0
5.2
48.4
6.0
6.1
6.8
13.2
2.9
16.4
12.9
10.9
2.2
7.7
13.5
15.6
28.5
112.8
0
65.7
36.9
9.8
5.3
29.4
866.3

4 .4
24.9
0.9
52.3
0.4
9.5
53.6
9.7
1.0
166.7
14.2
5.4
8.9
2.5
6.6
8.4
4.6
1.9
4.0
4.1
21.2
10.4
107.1
22.9
1.8
28.3
0.6
7.7
7.8
13.1
2.3
20.3
3.9
2.9
1.7
8.4
14.8
12.6
35.7
98.3
0.9
97.8
28.9
7.5
2.5
18.9
963.6

+ 5.6
+ 0.6
+ 0.9
- 20.3
+ 5.6
- 6.3
- 1.6
- 6.1
- 0.8
- 58.1
- 13.3
+ 1.8
+ 1.9
+ 1.8
+ 3.0
+ 4.3
- 3.0
+ 1.6
- 1.9
+ 4.7
+ 1.3
- 56.1
- 0.9
+ 3.4
+ 20.1
+ 5.4
+ 1.6
- 1.0
+ 0.1
+ 0.6
- 3.9
+ 9. 1
+ 8.0
+ 0.5
- 0.7
- 1.3
+ 3.0
- 7.2
+ 14.5
- 0.9
- 32.1
+ 8.0
+ 2.3
+ 2.8
+ 10.4
- 97.5

eeded
Capital

$14.0m
6.0m
2.2m
5.9m
I.Om
30.0m
IO.Om

3.5m
0
2.4m
29.0m
1. lm

1.3m
0.7m
3.8m

0.8m

I.Sm

6.Sm
1. lm
1 .Om

137. m

Source: Unpubli hed records of the S.C. \Vater Resources Commission and the S.C. Department of
Health and Environmental Control. Capital outlay requirements are ba ed on info1111ation uppl.ied by
Sirrine Environmental, Greenville , S.C.
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Table 5.7
Mean and Median Operating Revenue and Net Income of Water Supply Systems
for which Data are Available, South Carolina, 1980-83
1980

1981

1982

1983

$420,951
420,951
32

$614,616
248,976
42

$749,859
344,473
44

$673,495
333,462
41

$74,753
(17,917)
32

$109,604
(15,034)
41

$ 3,894

$108,597
(28,538)
41

Operating Revenue
Mean
Median
No. of Systems

Net Operating Income
Mean
Median
Nooof_Systems

(19,405)
42

Source: Wiggins, Woodside, and Womer.
data were obtained experienced operating losses in each of the four years (Wiggins, Woodside, and
Womer).
•

The negative net income experienced by more than halfof the systems examined indicates that many
of the systems are using depreciation writeoffs to overcome cash-flow problems and meet current
obligations. Cash reserves are low. Most of these reserves are in accounts required by FmHA of its
borrowers and are not available to replace or expand assets except to the extent that they are used to retire
FmHA loans and thus increase future borrowing capacity. The equity base ofmore than half the systems
is being slowly eroded (Wiggins, Woodside, and Womer).
With negative net income observed in more than halfof the water supply systems, systems have only
two choices for raising funds needed for capital facilities from their own sources: raising the price
charged for water or reducing their operating costs.

Pricing Practices
There is some evidence that South Carolina water systems are not following rational practices in
setting the price charged for water. Rather clearly, based on the evidence above, water prices are not
being based upon full costs, including both operating and capital costs. Rates seem to be based more
on custom and tradition or on a subjective judgment of what people can afford to pay than on any careful
analysis of what water prices are required to maintain financial soundness (Woodard; Carriker and
Dillman, p. 33).
Pricing in a utility such as a water system has been a subject of considerable theoretical and empirical
study by economists. One fundamental concern centers on average versus marginal cost pricing. In the
case of average cost pricing, rates are based on total costs divided by the quantity of water sold. If all
costs are fully accounted for, such an approach will assure that all costs are recovered. But average cost
pricing leads to a misallocation of resources so that efficiency is not achieved. Marginal cost pricing
involves setting charges equal to the cost of providing the incremental unit of water. Such an approach
does assure efficiency if marginal costs are properly calculated, but it does not guarantee that all costs
will be recovered. Only in very special circumstances will marginal cost be equal to average cost
(Hirshleifer, DeHaven and Milliman, Chap. V).
Aside from such conceptual questions, there are very practical questions regarding how costs are to
be calculated. Of particular importance is the matter of calculating depreciation on capital assets. The
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standard accounting practice is to base depreciation on historical costs, i.e., what was paid for an as et
at the time it was placed in service. Such an approach works well when there is little or no inflation.
However, historical cost depreciation will not assure that a water system accumulates sufficient reserves
to replace assets as they are worn out if the replacement costs of assets are being driven upward bv
infl a ti on.
.,
. The other extreme in calculating depreciation costs is to use expected replacement costs as the basis.
In such an approach, the cost of replacing the asset when it is worn out is estimated and annual
depreciation is calculated from that base. If the estimates ofuseful life and of future costs are reasonably
accurate, replacement cost depreciation will allow water systems to pay cash for replacements for worn
out assets.
An inte1 n1ediate approach is to base depreciation on the current replacement value of an asset. Using
this approach, the basis used in calculating depreciation varies from year to year as the market price of
assets changes. In effect, water users are charged for the current value of the assets being used up to
supply their water requirements. Such an approach does not guarantee that systems will be able to
replace assets when they are worn out, but it will generally assure that they will be able to make a
substantial down payment on the purchase of replacement assets.
The depreciation system used can make a substantial difference in the charges that South Carolina
water supply systems need to levy in order to meet future capital needs. Data from 25 systems indicates
that the value of capital assets, based on historic costs, is $65,545,905. The expected replacement costs
of these same amount to $914,509,982, or about 14 times what those assets originally cost. Current
replacement costs amount to $124,661,106. Using historical costs as a basis for depreciation, the annual
depreciation write-offon these assets amounts to $4,166,743. But ifexpected replacement costs are used
as a basis for depreciation, the annual depreciation write-off would be $19,785,605. If current
replacement costs were used as the basis for depreciation, the annual depreciation write-off would need
to be $7,924,686 (Hite, 1986).
Said another way, if the 25 South Carolina water supply systems whose records were studied in depth
were to attempt to raise internally the funds needed to replace current assets without borrowing (without
any consideration of possible capital needs for expansion of facilities), they would need to generate
almost $20 million in revenues just to cover depreciation. If the systems were to attempt to make a
substantial cash down payment on replacement assets, they would need to have generated about eight
million dollars in 1986 to recover depreciation costs. These 25 systems are currently generating only
about $4.2 million in depreciation cost recovery. Hence, current revenues are between four and sixteen
million dollars below what these 25 systems need to finance any significant part of asset replacement
from their own reserves.
Table 5.8 indicates the adjustments in water rates that would be required for 20 South Carolina
systems to recover all costs based on expected replacement cost. The increases in the monthly water bill
of a typical household vary from a low of less than one percent at Breezy Hill to more than 600 percent
at Beaufort. The median increase in monthly bill is about $40. These estimates are based on some
simplifying assumptions that may introduce errors into the results. But the errors associated with these
assumptions tend to be offsetting in nature, and the resulting estimates appear to be reliable as general
indicators of the rather substantial rate increases that would, of necessity, be experienced if South
Carolina water systems are forced to generate needed capital for replacement, not to speak of expansion,
of capital assets through water charges alone.
A more moderate approach involves use of current replacement value as a basis for depre~iation.
Such an approach would reduce the required rate increases by about 60 percent on average, meaning that
the median monthly bill for a typical household would rise about $25. Yet increases in Beaufort would
approach $50.
•

Assessment
The decentralized, fragmented water supply system that has evolved in South Carolina wa, a rational
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Table 5.8
Increases in Monthly Water Charges to Typical Household Required to
Fund Depreciation Based on Expected Replacement Costs of Assets,
21 Water Supply Systems, South Carolina 1984
Current Bill
(6300 gals)

•

Breezy Hill
Blue Ridge
Piedmont
Rocky Creek
Sardis
Santuc Hebron
Ridge Spring
Edgefield
Batesburg
Allendale
Elko
Bull Swamp
Charlotte
Cassatt
Society Hill
Timmonsville
Marion
Georgetown
Edisto Beach
Beaufort

$10.30
11.98
7.74
14028
12.63
18.58
13.82
13.17
11.50
16058
16.30
13.12
11.30
13.60
18.60
6.90
19.38
15.06
9.08
14017

Required Bill
(6300 gals)

,

$10.33
12.27
17.93
44.75
42.94
63.02
41.19
33.88
46.17
100.57
41 .02
39.16
26.41
21 .92
72.93
27.33
45.17
40.29
13.60
101.70

Percent System
Increase*
0.32
2.44
131 061
213.38
240.00
239.17
198.07
157.24
301.52
505.37
151.66
198.50
133.68
67.85
292.10
296.10
133.09
167.50
49.81
617.73

.

*Assumes depreciation account is fully funded in ten years and the annual inflation rate on replace

ment materials is four percent.

Source: Ulbrich, Bryan and Hite, p. 25.

response to a variety of needs under circumstances as they the existed. The decentralized system can
be maintained. But if its current fragmented organization, with many very small local supply systems
is. to be maintained, water bills would either have to increase dramatically or the smaller systems will have
to be heavily subsidized by federal or state tax revenues.

If the small systems receive no subsidies to cover their fixed costs, it appears that they will have to
..
raise their rates one hundred percent or more to become financially self-sufficient.
If the small systems are subsidized from federal truces, there may be no compelling reason for state
government to give high priority to ref01111 of water supply. Butif the federal government, beset by huge
budgetary deficits, opts to reduce or eliminate subsidies to small water systems, elected state officials
will face the choice of voting more subsidies for water systems or listening to a hue and cry from voters
incensed over higher water bills.
The alternative to larger subsidies is to take advantage of the economies of scale in water supply by
adopting a policy of vigorously promoting regional arrangements for water supply. As has been shown
above, movement toward county water systems, integrating existing systems as operating units
reticulating water at retail but with all retail systems able to draw water on a wholesale basis from a central
county treatment facility, would eliminate the need for new capital outlays for treatment capacity before
. 2005 in all but 19 of South Carolina's 46 counties. Such an approach would reduce the needed capital
outlays for new water treatment capacity in the state between the present and 2005 from about $245
million to just under $138 million. Since capital costs represent a very large part of the total costs of
water systems operation, reductions in new capital outlays would alleviate much of the upward pressure
on the monthly water bills paid by South Carolina families.
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CHAPTER6
DATA RESOURCES FOR WATER POLICY AND MANAGEMENT
Introduction

•

Fundamentally, the injunction to develop a state water plan in the South Carolina Water Resources
Planning and Coordination Act of 1967 is an order to apply the principles of scientific management to
the use of the state's water resources. Such a rational process depends upon the human mind engaging
facts. Without the proper facts, no state water plan can be fo1mulated or implemented.
A state water plan for South Carolina requires ( 1) identifying pertinent facts needed to make rational
management and policy decisions, (2) collecting systematically those facts and organizing a framework
for their storage and retrieval, (3) evaluating scientifically those facts to dete1r11ine their reliability and
meaning, and (4) transmitting those facts to policymakers and managers in a time1 y fashion and in a forn1
that is easy to use.
How satisfactory are the data and the data-handling processes for water resources info1111ation in
South Carolina? Our purpose in this chapter is to provide an answer to that question .
•

Current Sources of Information
. Regular Data Collection
The current sources of information on water resources in South Carolina can be divided into two
classes: regularly collected data and data from special studies. The regularly collected data are those
resulting from established sy_stems of continuous or periodic sampling at fixed points across the state.
Examples of such data are daily rainfall levels recorded at weather stations spread across South Carolina
and streamflow volumes collected from gaging stations on the state's rivers and creeks. Specially
collected data, on the other hand, result from in-depth studies, sometimes statewide but often in a
particular part of the state, as for example, data resulting from studies involved with declaring a
groundwater capacity use area under the Ground Water Use Act of 1969.
The longest series of regularly collected data on South Carolina water resources results from
streamflow gaging stations maintained by the U.S. Geological Survey (USGS). In some cases,
streamflow gaging stations have been maintained by USGS since the late 1800s. Currently, there are
67 continuous recording stations monitoring flow in South Carolina streams. Data are also available
from45 discontinued stations (State Water Assessment 1983). Figure 6.1 is a map showing the location
of stream gaging stations in the state.
In addition to the USGS streamflow data, DHEC periodically measures streamflow at 68 sampling
stations. DHEC also routinely monitors surface waters to deterrnine water quality at 173 fixed points,
measuring physical, chemical, and microbiological parameters. These data are supplemented by both
continuous and monthly monitoring of water quality at a total of 29 stations by USGS. Figure 6.2 is a
map showing the location of fixed water quality sampling stations in South Carolina.

In recent years, the Water Resources Commission has been actively involved in a program of
increased streamflow monitoring. The numerous streams of South Carolina, however, may make it
impossible within realistic budgetary constraints to obtain streamflow data at all points where hydrologi
cal considerations suggest gaging stations should be located. Ideally, it might be desirable to have gaging
stations in all drainage areas of the state, but it is an open question whether the benefits of inforrnation
from such additional stations wouldjustify the additional cost. In addition, because streamflow is heavily
influenced by weather patterns, data obtained from short-te11n monitoring can often be misleading in
68
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pro\1 iding indications about long-te1111 water availability. While much less info1111ation is available about
urface water resources than might be desirable, there is even less scientifically reliable data reoardin o
South Carolina s groundwater resources. Sufficient geological reconnaissance urvev ha;e bee~
conducted to identify five major aquifer systems, all of which are located beneath the Coas.;tal Plain. The
crystalline rock aquifers of the Piedmont produced much lower yields than the major aquifer y tern of
the Coastal Plain and, with the exception of Greenville County, much less is known about groundv. ater
resources in the Piedmont than those below the fall line. Figure 6.3 is a map showing the level ot..
knowledge about groundwater in various parts of South Carolina.
1

The oldest continuous program for groundwater monitoring in South Carolina was begun by USGS
in 1945. This prog,am involves a network ofobservation wells, collection and evaluation of well records,
and scientific analysis of water samples. In addition, groundwater data are collected by both the Water
Resources Commission and DHEC, although the three monitoring agencie,s have inventoried more than
16,000 wells in South Carolina.
USGS and the Water Resources Commission are responsible for obtaining groundwater data useful
for describing the geologic framework and appraising the yield potential of aquifers, while DHEC
concentrates on evaluation ofcontamination of groundwater. Limited budgetary resources have cau ed
the Water Resources Commission to concentrate its efforts in those areas where some evidence exists
that groundwater usage may be approaching the capacity of the aquifer. Accordingly, the groundwater
resources of the Myrtle Beach, Hilton Head, and Savannah River Plant areas are well explored with data
available from extensive drilling of test wells. No systematic plan for conducting such detailed studies
in all portions of the state exists, and the result is that the maximum sustainable yields of wells in much
• of the state are not known, nor is there anything more than rudimentary knowledge of the way in which
contaminants introduced into the groundwater could be expected to disperse.
Climatological data are especially important in water resource use and management since the
available water resources are largely dependent upon rainfall patterns. Primary responsibility for
collecting and assessing climatological data has been assumed by federal agencies. An Office of State
Climatology, headed by a state climatologist, has been established within the Water Resources Com
mission, and the Commission has access to the historical records on weather conditions maintained by
the U.S. Depaxtrrient of Commerce.
There are a variety of sources of info11nation on water use in South Carolina, but until 1982 there
was no program for systematic collection of water usage data. Until enactment in that year of the Water
Use Reporting and Coordinating Act, the principal source of info11nation on water use was records on
withdrawals maintained by DHEC in connection with carrying out its responsibilities to enforce
pollution control laws and the Safe Drinking Water Act. The 1982 law, however, mandates reporting
of usage by all parties withdrawing 100,000 gallons or more on any single day in a calendar year. The e
reports provide info11nation on the quantity of water used, the geographic location of the points of
withdrawal, and the purposes for which the water is used. The result is that detailed maps can be produced
showing the location and amount of water used for various purposes in South Carolina.
While the data being complied under the 1982 law provide the broadest and most systematic pic~ure
of water usage in South Carolina, those data can be compared to wateF supply monthly report fo1111 filed
by local water supply systems with DHEC and with wastewater discharge pet 111its issued by DHEC. The
principal limitation on the current data regarding water usage is lack of any sy tematic effort to a ure
that all major users are confo11r1ing to the law and that the reports filed are accurate.
pecially Collected Data

note<l above, perhaps the most extensive special efforts at obtaining data regarding v..'at r
re ources are tho e carried out in connection with implementation of the Ground Water U e ct of 19 .
The Water Re ources Commission has conducted intensive local studies of groundwater re ource in the
yrtle Beach Hilton Head and Savannah River Plant areas. Such tudies are expen ive _and time
con urning· the trained personnel required to conduct such studie i limited. But the data obtain d fr n1
A
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the tudies are very important to under tanding the m~ximum sustainable yield of the tate' ground watc r
resources and, eventually, to understanding how South Carolina s major aquifer ystem a:re recharged.
Before the cr:eation of the South Carolina Coastal Council, the Water Resource Commi ion al~o
undertook a number of special studies of water-related resources in the estuarine zone. The Tidelands
report of 1970 and the Port Royal Sound Estuary Study drew upon the work of a number of agencies and
represent compilations of a substantial body of scientific info1111ation. Unfortunately, both ot' the
reports suffer from lack of a unifying framework that allows the vast amounts of data collected b\'
specialists in different fields to be synthesized and digested so that the raw data is transfo1111ed into
inforrnation for managers and policymakers.
The Water Resources Research Institute at Clemson University, established under the federal Water
Resources Planning Act of 1965, sponsors research in a variety of disciplines producing what may be
te1rned specially collected data. Researchers have collected substantial amounts of field data that have
scientific value. Such work contributes to an understanding of certain ecologic processes that must be
respected in f01mulating and implementing a state water plan, and the work provides some detailed
knowledge about particular water resource features in the state. But, like the estuarine studies sponsored
by the Water Resources Commission, its usefulness for water resources policy and management is
limited by the lack of any mechanism for reviewing the on- going research results to produce a
multidisciplinary synthesis.

Information Needs
Information and Facts
Facts (i.e., data) are not, in themselves, info1rnation. Knowing that the water pH at a given site on
a given stream and at a given time is 5.0 means nothing unless a person also knows something about the
no11nal range of pH in streams and what effect pH has on the ability to use water for specific purposes.
Indeed, there are an almost infinite numbers of facts that might be collected. No water resources policy
or management organization will ever be able to collect all these facts. Some scheme must be adopted
for sorting out which facts are pertinent and which are ofmarginal importance or irrelevant. That scheme
must also provide a framework for organizing the facts once they are collected and inteI]Jreting their
meaning when examined in relationship to one another.
Consideration must also be given to the costs of collecting facts. Once an organized framework is
dete11nined and the needed pertinent facts ascertained, it is likely than some facts will be relatively more
costly to obtain that others. A rational approach to info1 n1ation involves weighing the additional benefits
from acquiring a particular fact against the additional costs of its acquisition. For example, one set of
facts that can involve almost infinite costs are those associated with the dependable flow of an ungaged
stream. Various long-te1n1 cycles are known to affect rainfall and, consequently, affect streamflow.
Some of those cycles may be a hundred years or more in length. So there can be no way to know what
the dependable flow of an ungaged stream is without putting in a gage and monitoring that flo·w for a
century of more. Even then, the possibility of long-te1111 climatological change that would affect
stream.flow cannot be ruled out.
Finally, it must be understood that it may never be possible to know facts with certainty. Quantitativ
facts are knowable only by measurements. Techniques for making these measurement are, to varying
degrees, imprecise. Hence, the measurements are not without error. The amount of error can ometime
be reduced by resorting to more sophisticated, and often more costly, measurement techniqt1e but the
error cannot be reduced to zero. When facts are being used, allowance must be made for error f
measurement for the varying level of inforrnational content that such facts may have. In many ca e_
rather crude estimates of the facts are sufficient for the purpose at hand but a state water plan that 1
finel., balanced and presupposes a high precision infactual input can be cau ed to fail becau e of relative
mall error in the measurement of one or more key facts .
In hon, facts, by them elves are almost useless, and fact gathering without any referen~e to _an
organized cherne is u ually a waste of time and mone,. Devi ing uch an organized cheme begin with
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a set of questions that need to be answered to achieve some end. The most fundamental question with
regard to a state water plan is how much water is available to use at a given location at a given time? But
there are other questions as well. How dependable is that water supply? How safe is it? Are there factors
at work tending to diminish it in either quantity or quality or both? Can those factors be influenced by
public policy so as to limit adverse effects on water quantity or quality? If so, would such public policy
be cost effective?

Hydrologic and Economic Information
The frrst of these questions require hydrologic facts such as those currently being gathered, either
regularly or in special surveys, by the Water Resources Commission and allied agencies. But some of
the questions also require economic facts, and there is no systematic collection of these economic facts
currently underway in South Carolina.
The body of hydrologic info1mation available for South Carolina is not now sufficient to allow
precise estimation of the the quantity of water available for use at a given location at a given time. Work
by Badr and White in developing a hydrological model to estimate streamflow at ungaged locations
provides a mechanism for remedying that deficiency, however, in so far as surface water resources are
concerned. The Badr and White model does not deal with groundwater availability, and there appears
to be insufficient basic data to attempt construction of a groundwater supply model.
General socioeconomic data pertaining to demographic trends, income, employment, etc., are
adequate for most purposes. The primary deficiency in some of these data is lack of knowledge about
the precise geographic location of particular economic activities. Because the census of population is
conducted only every ten years, and because some of the info1rnation collected in the census is based
on a sample that is not reliable at very local levels, the level ofcurrency and detail in these socioeconomic
data is less than might be desired. No info11nation is available, for example, to dete11nine the population
of individual water system service areas unless those service areas are coincident with the boundaries
of a municipality, county, or some other political subdivision.
Except for data collected in connection with this study, there appears to be almost no systematically
collected data regarding the financial operations ofthe water supply system in South Carolina. As noted
in Chapter 5, eno1mous difficulties were encountered in obtaining these financial data for this study.
Such data are essential, however, to evaluating the cost effectiveness of various options for meeting
South Carolina future water supply needsc
Related to the inadequate financial data is the problem of infotrnation regarding the location, size,
and age of waterlines and related physical facilities owned and operated by local water supply systems.
While the Bureau of Water Supply of DHEC collects engineering drawings and maps from water
systems, the bureau has had insufficient resources to check this inf011nation for accuracy and to keep the
inf01rnation current. Indeed, many local water supply systems have no current and reliable maps of the
location of their lines and depend heavily upon the memories of workers who installed or have otherwise
worked the lines in the system.

Computerized Geographic Information Systems
.

Advances in computer technology, particularly in the area of computer cartography, make it possible
and practical to consider storage, organization and retrieval of data using a geographic infor·r11ation
. system (GIS). One may think of a GIS as a system of layers of inforrnation that can be laid one over
the other. The base layers are general maps that show the elevations, rivers and streams, highways and
other transportation arteries, boundaries of political jurisdictions, etc. The maps in Figures 6.4 through
6.7 are examples. Additional layers containing info11nation such as the location of major water users
by type of use can be added to the system and examined with reference to features shown in the base
layers (Figure 6.8). Once sufficient layers have been developed, it becomes possible to make use of the
computer's rapid calculating power to extract inforrnation requiring a synthesis of data contained in
several layers. Examples of such synthesis are shown in the maps in Figures 6.9 and 6.10.
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Exhibit Map of Computer-Based Data on Locations of All Drain Area in South Carolina
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Exhibit Map of Computer-Based Data on Population Density in South Carolina
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Much of the data collected by the Water Resources Commission in recent years have been tailored
for eventual use in a GIS. Streamflow gaging stations, for example, are identified by geographic
coordinates so that they can be precisely located on a map. Similarly, major water users reporting under
the Water Use Reporting and Coordination Act of 1982 are identified by geographic coordinates. The
Social and Behavioral Sciences Laboratory at the University of South Carolina, which has an
international reputation in computer cartography, has prepared a number of the base map layers for a
state GIS and has written some of the requisite software. Within the past year, the State Development
Board has initiated an effort to develop a state GIS that will provide info1mation on the location and
capacity of infrastructure such as water and sewer lines and related facilities.
The result is that significant groundwork has already been done in South Carolina toward creation
of a working GIS that would be a very important asset in the implementation of a state water plan. The
chief difficulties, aside from lack of certain data (as noted above) relate to how such a system is to be
organized, administered, and paid for. It makes little sense for each state agency to develop its own GIS
focusing upon the particular data needs ofthat agency. The operation ofa South Carolina GIS as a utility
serving all state and local agencies, as well as the general public, would maximize its usefulness. But
until some agency is designated as the lead agency for such an effort and authorized to develop standards
and guidelines for data input, it seems unlikely that any agency will use scarce budgetary resources to
develop a GIS that allows other agencies to have a free ride in inforrnation organization, storage, and
retrieval.
•

.

..

Assessment

While the data bases accumulated in South Carolina for water resources management are not
insignificant, serious deficiencies in data remain. For purposes of fo1mulating and implementing a state
water plan, these deficiencies fall into three areas (1) data regarding groundwater resources, (2) data
regarding existing water supply infrastructure9 and (3) data regarding the financial operations of local
water supply systems.
There appears to be no quick or inexpensive way to remedy the data problems regarding groundwater
resources. The nature of the groundwater system does not lend itself to easy obseivation and
measurement. Yet no evidence has been uncovered that anyone has ever designed an idealized
groundwater resources info11nation system for South Carolina, such as would be developed if budgetary
resources were not a constraint. Budget resources will probably always be a constraint on the collection
of groundwater data, but until a prototype data-gathering system is designed, it is impossible to assign
priorities to the features of such a system that will allow intelligent decisions about the allocation of
budgetary resources by the General Assembly.
The design of a prototype groundwater info11nation system requires considerable technical input.
Sufficient technical expertise to supply that input may exist in the staffs of the Water Resources
Commission and allied agencies. But if not, there is no doubt that the technical staffs of these agencies
are competent to identify consultants possessing the required technical expertise. What is needed is for
some agency to take the lead in developing a groundwater data collection plan and make a realistic
proposal to the General Assembly. While DHEC and some other state agencies share an interest in
groundwater resources with the Water Resources Commission, its statutory mandate to coordinate water
resource matters makes it the logical agency to assume that lead responsibility.
Obtaining needed data on water supply infrastructure should prove easier than obtaining needed
groundwater data. Still, the task will not be easy because of the simple fact that many local systems do
not have reliable inventories or good maps of their facilitieso No rationalization of water supply in South
Carolina can occur until this deficiency at the local supply system level is remedied. Moreover, it is in
the long-te1·n1 interests of local systems to develop and maintain these data on a current basis. An
argument can be made that failure to do so impairs the ability of the system to operate and, thus, threatens
the public health and safety. But any legal requirement upon local systems to obtain such info1rnation,
maintain it on a current basis, and file such data with a state agency must give consideration to the time
and effort that will be required in many systems to develop reliable inventories. It is unrealistic to expect
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\Vhat would be done with such info1111ation when it is filed with a state agency. Presently " LI h
inforrr1ation is filed with the Bureau of Water Supply at DHEC is simply placed in conventional file .
Except by laborious clerical effort~ there is no way to evaluate the files to deter 111ine if they are com pl te
and up-to-date. Additionally, these files are difficult to access and use.in conjunction with other d~1ta.
It is simply not practical for agencies like the State Development Board to develop inventorie .. of
industrial sites, vacant buildings, and other facilities located in places where excess water supply and
sewer treatment capacity are available. If geographic info1111ation of water supply infrastructure were
made a part of computer file integrated into a GIS, info1rnation on the service boundaries of water supply
systems and the location and size of water lines for any community in the state could be accessed
immediately and evaluated in connection to location of highways, railroads, airports, etc. Hence,
integrating this water supply information into a GIS would provide an economic development tool in
addition to serving the cause of efficiency in water use.
The problems in remedying the data deficiencies with regard to financial info1111ation are likely to
be political rather than technical. What is required is legislation mandating standards of accounting and
financial reporting by water supply systems. Indirectly, such legislation already exists with regard to
water supply systems that are operated as part of county or municipal governments. All counties and
municipalities are required by law to have an annual independent audit. The fiscal year for counties is
also standardized by law as July 1 to June 30. But no standardization of fiscal year has been enacted
for municipalities, and no standardization of accounting procedures has been mandated for either
counties or municipalities. The result is that the local governments, including independent local water
systems, that undertake annual audits do so in a variety of ways and for an asso1 ttr1ent of fiscal years.
Comparing financial info1mation from one government or system to another is extremely difficult, and
often impossible.
There are three very good reasons to remedy this problem with financial info1111ation. First (and
perhaps most importantly), local water supply system officials cannot operate their system efficiently
if they do not have usable inforn1ation on the costs of various activities and the financial health of the
system. The existing accounting systems and the current audits, with some few exceptions, simply do
not provide that info1111ation in a fo11n likely to be usable to these officials. Professors of accounting
have inspected a sample of these records and audits and found many of them baffling. It is asking too
much to expect that laypersons digest and use the info11nation in these reports.
The second reason for remedying this data problem is that it will provide needed inf01111ation for local
water users to hold their public officials accountable. Financial infor rnation for all water supply systems
in South Carolina, reported for the same period and on the basis of standardized accounting conventions,
will allow customers to compare their water costs with those of neighboring systems and to deter r11ine
the relative financial stability of their local system. If such info1111ation was collected and publi hed
by a state agency, the pressures upon local systems to operate efficiency so as to hold down rates would
serve the public interest.
Finally, the financial data problem must be remedied if the infrastructure bank created by the South
Carolina Resources Authority Act of 1988 is to operate in a businesslike manner. The language of t?at
tatute provides that the authority may require particular financial info1 rr1ation from pro pect1 e
borrov.1ers and may insist upon borrowers confor1ning to specified accounting procedure.. . Local water
)' Stem not already using appropriate financial management procedures will find the:nselves unnec_e ~arily delayed in obtaining needed funds from the authority. There is much to be
d veloping
a et of tandardized accounting procedures, including a standard fiscal year for all u bd1 v1s1on s of . ~ th
Carolina go\1 emment so that the work of the Resources Authority is expedited without comprom1 1r1g
the banking functions of the authority.
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CHAPTER 7
POLICY OPTIO S FOR A STATE WATER PLA
Critical Decisions in South Carolina

In order to affect a process planning approach in South Carolina, the frrst required step is identifi
cation ofcritical decision points, i.e., dete1 r1lination of those things that state government can reasonablv
do (i.e., processes that can be set in motion) that will promote achievement of the goals for a state watir
plan.
There are five major water supply problems in South Carolina that a statewater plan must address:

1. growing geographic imbalances between the supply and demand for water that give rise to
the need for interbasin transfers;
2. safeguarding of South Carolina's access to both surface and groundwater from interstate
hydrologic systems, with particular reference to the Savannah River,
3. managing water supply and demand during reoccurring periods of low streamflows
and reduced groundwater levels associated with drought;

•

4. financing of the capital investment needed to maintain and expand the water supply
infrastructure in South Carolina;
5. developing an adequate info1rnation system for making ratio management and
regulatory decisions.
In this chapter, the policy strategies that might be considered in dealing with these issues are
examined, keeping in mind the tools available to state government for translating such policy strategies
into programs. Various options are identified and examined. Each problem is taken up in tum and the
range of policy options is explored. Options that appear unlikely to prove attractive are set aside so that
policy makers at the Water Resources Commission can focus attention on a comparatively short set of
viable options. This short set of options is then examined in some detail.

Inter basin Transfer Problems
Problem
The problems of geographic imbalances in local water supply and demand were de cribed and
analyzed in Chapter 4. As the state continues to urbanize, the potential for these problems to become
more severe has been recognized, and South Carolina has taken steps to deal with the problen1 und r it
Interba in Transfer Act of 1985. So the most important policy decision ha already been mad :
interba in transfers will be accommodated in South Carolina.
The state has established rules and regulations governing the application for and the i.. uance f
pet 111it for interbasin transfers. It can be deduced from the enactment of the Interba in Transfer ct that
South Carolina desires, as a matter of policy, to achieve spatial efficiency in water u e . But certain
a pect of that law also require that in pursuit of such efficiency, the intere ts of down tream u ers f
'.'later in the donor basin and environmental values are to be protected. It fall upon the Water Re urc s
C mnli sion to de\ elop decision rules for awarding pet 111its for interba in transfer that both pr m te
effi ienc in water use and protect downstream user and the environment..
1
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From a general policy perspective, two remaining issues pertaining to these decision rules remain to
be resolved:

10 Must an applicant show that the proposed interbasin transfer will result in lower costs for
water users than any other practical alternative?
2. How should doubts regarding possibly adverse environmental consequences of interbasin
diversions be resolved?

Minimizing Customer Costs: Options
There are three options to be considered in evaluating a decision rule regarding approval ofinterbasin
transfers and the costs of water to users:

1. The commission can refuse to approve any pe1ntlt when substantial evidence exists that the
•

applicant has alternative sources of water not requiring a pe1mit that entail lower capital
and operating costs than those associated with the interbasin transfers .
2. The commission can weigh evidence that in-basin alternatives will entail lower capital and
operating costs along with evidence of other relevant factors, but not automcally reject perntlt
applications on cost factors alone.
3. The commission can ignore cost factors in evaluating peri11it applications in favor of the
ass11mption that the applicant must be responsible to its customers with regard to the effect
of capital and operating costs on water rates.
All three options are tenable, and the choice between them depends, in large measure, upon more
general policy goals that the Water Resources Commission may choose to pursue.
If the commission adopts a policy objective of trying to assure that South Carolinians have the water
they require, when and where they require it, and at the lowest possible cost, the commission must
eliminate the third option outlined above. Moreover, there appears to be adequate statutory basis [4921-30, c(8) of the Interbasin Transfer Act] for talcing cost factors into consideration in the decision to
grant or deny the necessary perinit.

The choice between the frrst two objectives hinges upon a number of factors, including whether the
Commission can estimate with reasonable accuracy the short and long te1 n1 costs associated with various
alternative water supplies. The fact that not all costs are financial, and that various nonfinancial costs
may be difficult to measure, argues in favor of treating costs as only one (albeit important) consideration
in making decisions on pe1111it applications.
The third option, i.e., the one not giving any consideration to financial costs, is viable if it is
reasonable to assume that those applying for interbasin transfer pe1·1nits are accountable to their
customers for costs. With such accountability, it is reasonable for the Water Resources Commission to
assume customers will discipline local systems adequately to avoid unnecessary and unwise schemes
for interbasin transfers. Since there are relatively large numbers of customers of municipal water
systems that do notreside inside the municipality (and hence have no political power over the municipal
water system) and since the accountability ofwater boards in nonmunicipal systems varies considerably,
inadequate accountability presently exists to warrant such an assumption. However, as part of a state
water plan, policies to increase accountability might be devised .

Evaluating Environmental Consequences: Options

•

There are three options with regard to a decision rule for dealing with evidence of possible adverse
environmental consequences of interbasin transfers:

1.. Resolve all reasonable doubts in favor of granting no pe1111it.
2. Deny perxnits when there are clear indications of need, no credible claims of damage b1,
citizens, but a body of expert opinion holding a risk of environmental damages .

3. Grant permits when there are clear indications of need, no credible claims of damage from
citizens but disputed expert opinion concerning risks to the environment.
The first option is based on a very conservative reading of the Interbasin Transfer Act. It emphasizes
the provision of the act placing the burden of proof on the applicant, and on provisions requiring the
commission to protect present uses and water quality. On other matters, which the Act charges the
commission only to ''consider," this first option would mean that the commission decided to err on the
side of maintaining the status quo regarding interbasin water supplies.
This frrst option has the advantage of doing nothing that might reasonably disrupt a tolerable current
situation when reasonable doubt exists that the alternative under consideration would reduce public
well-being.
Yet experience suggests that there will be a large number of cases w.h ere the inf01111ation available
is not sufficient to allow a clear, definitive dete1111ination that the proposed transfer will cause no harm.
The first option has the disadvantage ofrisking that transfers which would improve efficiency and public
well- being would not be allowed.
The second option is conservative only with regard to the environment. It allows the commission
some latitude in assessing the need for and the economic damages associated with some proposed
transfer. But if there were any reasonable doubt that the proposed transfer would have adverse
environmental impacts, the application would be rejected. The rationale for adopting such an option is
that almost all economic mistakes are correctable with sufficient time, whereas many (not all)
environmental mistakes result in irreversible changes.
The second option has the advantage of minimizing the mistakes resulting in irreversible changes,
the long-te1rn consequences of which could be very serious. It acknowledges inherent limitations upon
the technical expertise ofmembers ofthe Water Resources Commission and its staff (or any organization
or agency) that may prevent resolution of conflicting expert opinion. It has the disadvantage of
conceding victory on environmental issues to any object or who can mount credible expert testimony.
Hence, while going to great lengths to protect the environment, this option almost certainly means that
some transfers that are in the public interest would be denied.
The third option represents a policy of e11ing on the side of efficiency and economic growth even
in the face of possibly adverse environmental consequences. That is, if the economic gains are highly
probable and significant and the environmental damages subject to serious question, adoption of the third
option would entail taldng some calculated environmental risks in order to achieve economic gain . . ,
depending upon probable litigation in the courts to correct judgmental errors.
Adoption of the third option would likely mean that some environmental disruption will be caused
b 11 some perrrlitted interbasin transfers. The commission will occasionally make mistakes and tran.. fer
v. ill be allowed that should not have been pe1111itted. If the consequences of those mi.. take are quite
erious, significant environmental damage would result.
1

Interstate Water Allocation
Problem
The headwaters of most major South Carolina rivers Me in onh Ca~olina.
inor problem ha e
from time to time arisen regarding conflicts in use of water betvleen the two Carol1na , but t~e mo t
eriou problems involving interstate water disputes appear to be centered on the Savannah River and
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on groundwater resources in the Savannah basin. Conflicts have already emerged between Beaufort
County communities and Savannah, Georgia, over the drawing down of the coastal aquifer and
threatening saline intrusion into that aquifer. In addition, we noted in Chapter 3 that the Upper Savannah
River appears to be full appropriated and any further withdrawals ofwater in that basin would aceentuate
conflicts that were observed during periods of low flow in the 1980s.
Complicating the problems ofaccess to water in the Savannah Basin is a significant federal presence.
The U.S. Anny Corps of Engineers operates three multipurpose dam.s -resevoirs on the Savannah River,
and the U.S. Departrr1ent of Energy operates the Savannah River Plant, a major nuclear processing
facility that makes use of substantial amounts of water. It is apparent that any solution to water
management problems affecting the Savannah will involve not only the three states that share the basin
(the headwaters of the river are in the mountains of North Carolina), but also the federal government.
Under the existing law, the boundary between South Carolina and Georgia is the middle of the
channel of the Savannah River. Where islands occur, the boundary is the center of the channel between
the islands and the South Carolina shore. Given foreseeable water needs for the growing metropolitan
area of Atlanta that may have implications for use of the Savannah River and the existing (and likely
increasing) problems of groundwater depletion near the mouth of the Savannah, an agreement between
all affected parties pertaining to interstate rights to water in the Savannah Basin is desirable.

Options
There are four potential options for dealing with conflicts in the Savannah Basin:
1.. the status quo (do no~ng);
2. info1mal agreement;
3. river basin commission;
4. interstate compact.
Under the first option, the Savannah Riveris left largely to riparian owners, the largest by far ofwhich
is the Corps of Engineers. Federal courts are available to resolve any disputes that might arise among
riparian owners on either side of the river. The usual basis for federal adjudication in such cases is
''equitable apportionment'' (Chapman). Given the interests of the Corps of Engineers and its impact on
flow in the Savannah, it seems unlikely that federal approval would be given to substantial diversions
of water from the Savannah. Hence, opting for the status quo, which involves no diminution in the
sovereign authority of the state of South Carolina, creates no great risks that flowage benefits realized
by South Carolinians from the Savannah will be reduced.
On the other hand, if South Carolina opts for a status quo approach to the Savannah, it cannot be sure
how the federal courts might apply the ''equitable apportionment'' doctrine should litigation occur. As
Chapman observes, ''Equitable apportionment requires consideration of future uses, waste and conser
vation, and long-range planning.'' Moreover, there is an obvious linkage between groundwater usage
and surface water. Even if the status quo were acceptable to South Carolina with regard to surface water
in the Savannah River, it is probably not acceptable regarding the interstate use of groundwater in the
area near the mouth of the river.
An alternative to accepting the status quo is an infor1nal agreement with Georgia. An info1111al,
nonbinding agreement has been a tool used in other river basins where conflicts have arisen or were
looming on the horizon. The ORSANCO agreement that evolved into the Ohio River Basin Commission
is an example of how such an agreement evolved into a formal pact. Such agreements usually provide
for the exchange of info1111ation, identification of problems (and solutions) of mutual interest, and a
forum for discussion of problems that emerge over the shared resource.
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This option does not preclude any of the others. It does not disturb the status quo except that it can
pave the way for future fo1111al agreements of a more substantive nature. There is no meanincrful
delegation of authority. Hence, an infonnal agreement might be a logical first step toward a f 01~nal
agreement without making any long-te1rn commitments.
The federal Water Resources Planning Act of 1965 authorized regional and river basin commi ion..
to which federal agencies are a party. Thus, a river basin commission is a third option for dealing with
Savannah River problems. The Ohio River Basin Commission is an example of such an approach. Such
commissions can be fo1rned by concurrence of not less than half of the states in a river basin. South
Carolina and Georgia, for example, could fotrn a Savannah River Basin Commission even if orth
Carolina did not opt to participate.
A river basin commission is primarily a planning agency rather than a management one. It provides
a forum for discussion of issues and conflicts, but generally lacks authority to arbitrate disputes.
Decisions are made by the chief executives of the parties to the pact (or their designees). The federal
preference for such an approach stems from the fact that, unlike in multistate compacts, federal agencies
can play a direct role and can take advantage of their (usually) superior data base and financial resources
·
to exert influence on the workings of the commission.
A river basin commission can work to alleviate problems ofdrought management, flood control, and
protection of water quality and instream flow. It can develop a plan for the future development of a river
basin that can be integrated into any state water plan. It does tend to give a major role to federal agencies,
but, considering the already substantial presence of federal agencies as users of the Savannah, that
general disadvantage may have little meaning in the specific case of the Savannah.
.

The fourth and final option is an interstate compact. An interstate compact is a fo11nal agreement that
becomes federal law when ratified by Congress. It is then binding on all parties, including federal
agencies, and overrides any inconsistent state law. Such a compact involves substantially more
surrender of state sovereignty than the frrst three options. An interstate compact would require the
consent of all states in the Savannah basin.
There is ample precedent for interstate compacts involving both planning and management on
interstate streams, e.g., Colorado River Compact, Columbia River Compact, Yellowstone River
Compact, Delaware River Compact. Realistically, however, any compact pertaining to the Savannah
will require federal participation. Such an interstate-federal compact would be operated by a commission
consisting-of appointees of the governors and of the President.
The chief problems with exercising the interstate compact option with regard to the Savannah River
are the potential difficulties in obtaining agreement from all the parties that would need to be involved,
and the lack of flexibility to innovate in dealing with new problems that might not have been anticipated
in framing the compact. These problems are such as to suggest that even if an interstate compact
regarding the Savannah is determined to be the ultimate goal ofSouth Carolina policy, it may be desirable
to use either an info1111al agreement or a river basin commission as a stepping stone in reaching that goal.
Drought Damage Prevention
Problem
With the possible exception of the Upper Savannah basin, it appears likely that if South ~aroli_na
should encounter serious water supply problems within the next generation tho e problem w1l] an e
in connection with periods of below-no1111al rainfall. As noted in Chapter 4, expected water
requirements in 2005 will exceed the stream.flows in five of the state's major basin ten percent or m re

of the time.
The South Carolina Drought Planning Response Act of 1985 provide the ba ic mechani m ~or
drought management in the state once the onset of drought has officially been declared. The potential

92
problems and the scale of the economic damages that are likely as water demand grows, however, may
require additional measures beyond those sanctioned in the Drought Planning Response Act. Drought
cannot be prevented. But it is possible to develop a policies and programs that will prevent some of the
damages resulting from a drought of any given level ofhydrologic severity. Such policies and programs
can be viewed as adjuncts to the present policies embodied in the drought.

Options
We have identified four options that might be considered for augmenting South Carolina drought
management policies. Three of these options are not mutually exclusive and all three could be adopted.

1. do nothing;
2. increase water storage to build up supplies that can be drawn against during drought;

3. increase the options for using a limited water supply to maxi~ze social benefits
4. limit major new usages of water in basins where conflicts are likely during periods of low
flow.
The first option of doing nothing is tantamount to accepting the Drought Response Planning Act of
1985 as an adequate tool for managing drought situations in South Carolina. Under this Act, no action
is taken until drought occurs6 There are no attempts to prevent drought damages in anticipation of the
reoccurrence of drought at rather regular intervals. While the Act provides for mandatory curtailment
of water use under conditions of ''severe'' or ''extreme'' drought, the authority to invoke mandatory
curtailment is triggered by hydrologic conditions (as measured by the Palmer Drought Index), not by
the economic damages being suffered~ As the demand for water grows in South Carolina, it is
foreseeable that considerable economic damages might be realized in future droughts before hydrologic
conditions are such as to trigger authority to invoke mandatory curtailment.
One or all of the final three options could be adopted without disrupting procedures established under
the Drought Response Planning Act of 1985. The second option is a classic approach to dealing with
anticipatable, but temporary, shortfalls. Storing water during periods of above average rainfall is a way
of ''putting water in the bank'' in a kind of savings account to be drawn upon, not on a rainy day, but on
a bone-dry day. The principal problem with the storage option is that construction and maintenance of
storage facilities is expensive both with regard to monetary costs and, often, with regard to ecologic
systems. But should a policy ofincreasing storage be adopted, it should be possible to develop programs
that would provide that would encourage the private sector and landowners to develop impoundments
in response to market incentives.
The third option is that of increasing the flexibility for using water during times of drought. This
option is particular attractive in that regional water supply systems that increase the opportunities to
realize economies of scale in water harvesting and treatment will also provide such increased flexibility.
Regional systems will not provide absolute protection against economic damages resulting from general
drought covering all, or a substantial portion, of the state, nor will they make more water available than
would otherwise be available. But integrated pipeline networks will facilitate movement of water over
broader geographic areas and thereby provided additional flexibility to provide water in those places
where it is needed to protect public health and safety and prevent plant closings. They will be particularly
helpful in providing backup supplies of water to fight frres that might occur during drought conditions
and in dealing with other localized emergencies.
The fourth and final option attempts to foreclose conflicts over water use in basins where supply
problems are particularly likely during times of low streamflow. The option would involve requiring
new users of water in such basins to be pe111tltted. Conditions might be placed on issuance of such
permits, including requirements that major new withdrawers of water maintain sufficient water in
storage to survive their needs, or compensate (in kind) downstream users, during periods of low flow.
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A number of states operating under riparian water law, including Georgia have enacted tatute . .
requiring all major withdrawers to obtain pe11nits, and it may be in South Carolina intere "t to ena t
ome sort of pe1rrlitting requirement in order to improve its negotiating po ition with regard to an
agreement for managing the Savannah River resources. Pe111u.ning, however, entails con iderabl
administrative costs on state government and imposes additional costs on private sector water u er \.\,}10
must obtain and comply with the perrrtits.

Water Supply Systems
Problem
The basic problem regarding water supply systems in South Carolina is how they should be
organized and financed. The existing decentralized supply system does not provide opportunities to
realize economies of scale in water treatment. However, political realities probably prohibit any attempt
to force consolidation on local systems. The state does have the capability through programs established
under the Resources Authority Act to make funds available for capital investments and to create
incentives that will cause local systems to move toward a more cost effective organizational arrange
ment. Language in that act clearly provides higher priorities on funding to regional systems.

Options
Five options present themselves with regard to organization of water supply in South Carolina,
varying from privatization to a unified, state-operated supply system. However, since either of these
two extreme options are not considered to be politically viable, only the three interr11ediate organiza
tional strategies will be discussed:

1. local financial self-sufficiency;
2. limited state intervention;

3. strong state role.
The first option, i.e., that oflocal financial self-sufficiency, would put responsibility and control over
local water supply systems squarely on the shoulders of local officials. As is currently the case, systems
could be organized as part of municipal or county governments, as public service districts or authoritie ,
or as quasi-public water companies. All water suppliers, regardless of their organization, would have
to generate sufficient revenue to meet all capital and operating costs. There would be no direct subsidies,
either in the fo1 rn of grants or in the fo11n of loans at below market interest rates. The state's functions
would be limited to protecting water quality and in-stream flows (as mandated under the Interba in
Transfer Act).
Local self-sufficiency puts the emphasis upon achieving the maximum attainable efficiency in water
upply. Systems incu11ing costs that were so high as to cause customers to cancel service would be forced
to close down or be innovative in finding ways to reduce those costs. That discipline would re tilt over
time in creation of the least-cost water supply configuration in the state. Since v.1ater would al o be priced
at or near, the costs of supplying to various customers, water would not be used for certain purp e
where the supply cost is greater than the benefits derived.
Yet there is a downside to the local self-sufficiency option. Because water prices in South Car Ii na
are generally well below actual supply costs, local self-sufficiency would undoubtedly re ult in ~h rp
increa es in water rates in many systems. In rural districts, there is a strong po ibility of many u er
re erting to wells and other private water sources. Some of these private source may be, or w~ll be_c me
ontaminated. But even if there is no pt1oblem of contaminated supp[ie lo s of cu tomer \llill rai e the
a erage co t of many water systems to those who remain customers.
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Finally, the local self-sufficiency option raises equity questions. If it is excepted that no one should
be deprived ofpotable water because of an inability to pay, the higher rates resulting from systems being
forced to recoup all costs through sales revenue will work a serious hardship on low-income families.
The problem will be especially intense in rural areas where systems have large investments per customer
and, consequently, will need higher revenues per customer to recover costs.
The second option allows for limited state intervention to address some of the disadvantages of the
first option. The state could still achieve most of the efficiency benefits ofthe frrst option while operating
an infrastructure bank under the resources authority from which small local systems could borrow for
capital needs at interest rates similar to those the state must pay on its bonds because the infrastructure
bank could spread risks. The state might also provide limited amounts ofmoney to some systems through
grants if it were deter111ined that the public interest requires a publicIy supplied volume of water in some
localities where costs are likely to be unreasonably high.
Adoption of this second option would require a high degree of political discipline at the state level.
The amount of money provided in grants could easily get out of hand if political officials treated the
grants program as pork barrel. The operational practices of the infrastructure bank will also be important
in fostering improved fmancial management of local water systems and in moving toward regional
cooperation in water supply where such cooperation can allow systems to avail themselves ofeconomies
of scale. The chief danger in adopting a policy of limited state intervention is that financial assistance
provided local systems could become a political boondogle .
The third option envisions a stronger state role. It would involve all the features of the second option,
a state infrastructure bank and limited grants, but would also centralize at the state level decision making
regarding infrastructure planning, a centralized financial management agency to oversee and regulate
the finances of water supply systems, state-fmanced and mandated technical training for boards,
managers, and accountants associated with local water systems, etc. All decisions regarding major
capital investments by local systems would be subject to state review and approval, accounting practices
would be standardized and supervised, and the state would assume primary responsibility for assuring
that adequate supplies of potable water were available to local systems at the lowest practical cost.
This third option guards, to some extent, against the likelihood of the infrastructure bank and grants
program becoming a political boondogle by imposing a new regulatory framework upon water supply
systems in the state. The disadvantage of such an approach is loss of local flexibility and control. Unless
substantial investment is made in improved water resources information for South Carolina, the state
bureaucracy charged with overseeing the operations of water supply systems would probably not be in
possession of all the relevant info1mation that may be available to local managers and supervisors.
Hence, while a stronger state role could, in concept, improve the efficiency of water supply in the state,
it might not achieve such a goal because of loss of local initiative and detailed local infor1nation.
It should be pointed out, however, that the choice between limited state intervention and a stronger
state role are not clear-cut. There are possibilities for increasing the state's oversight activities with
regard to the organization and operation of water supply systems without the state assuming an
operational role in water supply or, indeed, without the state becoming involved in the minute details of
water supply planning. The range ofpolicy options is indiscrete and can involve state actions that would
increase the operational and planning roles of counties or other general purposes subdivisions of state
government.

Groundwater Rights
Problem
There is no record of litigation in South Carolina to provide a ''fix'' on the laws ofproperty regarding
groundwater in South Carolina. Apparently, such conflicts as have arisen with regard to access to
groundwater have not been sufficiently important to merit the expense of litigation.. But increased
demand on the state's groundwater resources are foreseeable. In the absence of any ''fix' on property
9
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rights in groundwater uncenainty can deter investment that would create job and income. The current
ituation also invites violent acts bet\\'een neighbors who can find no legal recour e to re ol,,
groundwater conflicts.

Options
A review of groundwater law in the United States indicates that there are three option in defining
private property rights in groundwater:

1. common-law doctrine;
2. reasonable use doctrine (American rule);
3. co11elative use doctrine (California rule).
In the absence of any case law on the subject in South Carolina, the presumption is that the law of
groundwater rights in South Carolina is that of the old British common law. Hence, the option of the
common law doctrine is tantamount to acceptance of the status quo.
The common law doctrine applies only to groundwater, not water in well-defined subte11anean
streams or lakes. It holds that each land owner has an unrestricted right to use the resources that lie
beneath his or her own land. If in the pursuit of that right the landowner extracts water so as to cause
his or her neighbor's well to go dry or to yield less water, the only recourse open to that neighbor is to
dig the well deeper.
Some scholars contend that the common-law doctrine does not even require that water extracted
from wells be used beneficially. That is, it might be that an action growing out of a malicious intent to
harm one's neighbor by deliberately extracting water in such a way as to reduce or eliminate the
usefulness of the neighbor's well would be upheld by the courts.
Because of the possibility of this latter construction of the common-law doctrine, many American
states have adopted a reasonable use doctrine, either by statute or by a series of court decisions. The
American rule modifies the common-law doctrine by subjecting the extraction of groundwater to a
reasonable use test. That is, landowners still have the right to extract water from wells, but the extraction
must meet the judicial test of ''reasonableness.''
Adoption of the American rule would not necessarily protect the interests of a landowner whose well
was being adversely affected by actions of another. Remedy would be available in the courts only if the
neighbor's extraction was in some way unreasonable. In some respects, the American rule gives priority
to established reasonable uses in much the same way that the appropriations doctrine of surface water
rights used in the West gives priority to early appropriators.
The California doctrine of correlative use requires that landowners adju t their extraction of
groundwater so as to minimize the hardship felt by each and every party involved. In effect, it give a
coequal right of use of groundwater to all landowners engaged in reasonable use
tibject to the
re triction that no single landowner has an unlimited right of use when or if its exere ise adversely aff ct
other .
The California rule does not necessarily assure any greater efficiency than would be achieved under
the American rule. Sharing of a groundwater ~esource, in some ca es might imply pr vide water t
inefficient users. or does the California rule assure that court-mandated haring arrangement will b
equitable in all e"' e . But because it requires sharing, it provides a mechani m for allocation f wat r
in time of drought. Ital oprovides,atleastimplicitly,a fo11111u laforsettlingconflict overgroundw~ter
that traddle tateline , i.e. arbitration by a disinterested party (or partie ) that et the rate of e tract1 n
in panicular places when pumping in one tate creates adverse effects in another.
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Information System Problems
Problem
As indicated in Chapter 6, the info11nation base for rational management of the state's water
resources is inadequate. There are no feasible ways to remedy that problem quickly. However, the
longer the delay in undertaking initiatives for dealing with this info1111ational problem, the longer it will
be until remedies can be affected. Two specific policy initiatives could be considered:

1. development of means for the systematic storage, collation, and retrieval of existing data now
compartmentalized in various agencies, or within divisions of the same agency;
2. development of an interdisciplinary body of competent professionals to devise a plan, complete
with timetable and cost estimates, for obtain.i ng additional hydrologic data needed for maage
ment purposes.
Since both initiatives will require interagency cooperation and outlay of funds, policy decisions
must be made·regarding whether to undertake the initiatives and, if undertaken, in which agency, or
agencies, lead responsibilities are to be located and how the activities are to be funded.

Information Organization: Options
The way in which data are stored, collated and retrieved is primarily a technical matter. But since
one ofthe problems with current data is that these data are spread across several agencies, there is a policy
issue regarding what agency shall be given responsibility for coordinating a systematic info11nation
system. The options are as follows:

1 vest the responsibility in an existing agency, such as the Water Resources Commission,
o

Development Board, or Budget and Control Board, and provide it with statutory authority
implement a system;
2. create a new agency with the sole purpose of serving as ''utility'' for natural resources and
related information.

,

Either option raises some problems. None of the agencies currently have in their employ sufficient
technical expertise to design, create and manage such a system. The data that might logically be included
in such a system are collected by a variety of agencies, and no agencies now has access to or detailed
knowledge of all these data. Since, in some cases, agencies have statutory mandates that involve using
certain data, there will be some understandable reluctance to surrender control over those data to another
agency that may or may not be amenable to providing access to those data in ways that meet particular
needs. If an existing agency is designated to develop and operate an inforrnation system, it will be
necessary to make sure that all cooperating agencies have a voice in how the system is designed and
operated.
.

Many of these same problems, however, will exist if a new agency is created to assume this
responsibility. Indeed, creation of a new agency could simply complicate problems by bringing an
additional player into the game. On the .other hand, a new, single-purpose agency, could be expected
to give a higher priority to development and operation of the system than might be provided by an
existing agency with well-established line functions.
Whichever option is selected, it will be advisable to make extensive use of the expertise already
resident in the Laboratory for Social and Behavioral Sciences at the University of South Carolina. That
being the case, the possibility of a third option might arise, i.e., that of designating the laboratory as the
responsible entity. We would suggest, however, that such a possibility not be seriously considered.
While the laboratory has considerable technical expertise that can be valuable in designing the system
and in dealing with technical problems arising in its operation, academic institutions are often not geared

7

to_pro i~e a routine ongoing _en ic_e_of the 0:1 th~t ~ envi i?ned. Reg_earing the la?Oratof) t pr id
th1 erv1ce could detract from 1t ab1l1t)' to ma1nta1n its technical expert1 eat the cutting edge of ienc .
The laboratory' , therefore, might mo tu efull)' perfo11r1 the role of pro\1 iding continuing technical ad i
1

1

on a consulting basis without being saddled with operational respon ibilities.

E, aluating
1

dditional Informational reeds: Options

As noted in Chapter 6, the simple acquisition of data is a dubious exercise. The problems are to
deter11ti.ne what data are needed for rational decisions and then to design a systematic procedure t-or
acquisition of such data in a scientific way. Because many decisions are multifaceted, the needed
hydrologic data must meet the info11national needs of a number of scientific disciplines. The procedure
for acquiring the data must also be cost effective. Solutions to these problems require technical
knowledge. The policy problem is to dete11nine how to assemble that needed array of interdiscipLinary
technical knowledge, develop a plan for acquiring needed data, and implement the plan within the
constraints of budget realities.
This problem transcends the issues associated with a state water plan. Our focus here, however, is
on water concerns. The only practical option is to use the Water Resources Commission, the statutory
agency responsible for coordination of water resources management, as a vehicle for assemblying the
needed interdisciplinary team and developing the required plan. The next chapter specifically discusse
how that might be done.

Conclusions
There are five significant policy issues related to water supply that must be addressed as part of
developing a state water plan for South Carolina. Policies are not plans, nor are they programs. But every
plan or program implies a policy. The policies can either be dete111uned consciously and deliberately,
with plans and programs crafted afterward to carry out those policies, or policies can be dete1111ined
haphazardly by the plans and programs that are put together to deal separately with specific problems.
The latter approach will often lead to plans and programs that work at cross purposes. Hence, rational
water management in South Carolina requires that these policy issues be faced square Iy and deli berate! y
in the early stages of fo11nulating a state water plan.
In considering the policy issues discussed in this chapter, it is important to keep in mind the larger
objectives outlined in Chapter 3, and particularly, the objective of assuring that South Carolinians have
the water they need, when and where they need it, in sufficient quantity, and at the lowest possible cost.
In the following chapter, recommendations are presented relative to these policy choices together with
recommendations for specific actions to implement those choices in ways that seem most consistent with
that overall planning goal.

•
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CHAPTERS
1ENDATIO S FOR A STATE WATER PLA
Introduction

In this final chapter, recommendations for a coherent state water supply plan in South Carolina are
laid out. Specifically, recommendations are made regarding choices between the various policy options
that have been discussed, explanations of why the preferred option was chosen are given, and how the
recommended options fit together and compliment one another is demonstrated. Some specific draft
legislation needed to carry forward these recommended policies is also offered.
It should be clearly understood that these recommendations are merely starting points for further
discussion. It is recognized that compromise is inevitable in the political process, and such compromise
often improves upon initial recommendations. There is a need to involve the public in the planning
process, and this chapter will conclude with recommendations for how that citizen participation might
be organized. The following recommendations represent our best judgement, given info1rr1ation
currently available, as to the policies and programs needed to achieve the overall planning objective
desc1ibe in Chapter 3.
For purposes of review, that objective is to assure that South Carolinians have the water they need
for beneficial uses at the time they need it, in the place they need it, in the quantity required, and at the
lowest possible cost.

Critical Role of the Supply System
Organization of Water Supply
The water supply system in South Carolina is the key element in water resource use. Hence, it must
be the key element in any state water policy. All of the options examined to deal with water resource
problems in the state touch, in some way or other, upon the organization and financing of the water supply
system.
It will be recalled that five general options for organizing and financing a water supply system were
identified. Privatization and a unified state system were rejected as too radical in the South Carolin,a
policy environment. Two of the remaining options envision some role for state government in water
supply; the other envisions self-sufficient local systems. Local self-sufficiency would create uch
eno1 rr1ous financial problems for many systems that the short-run disruptions are hardly worth the long
ter 111 efficiency gains that could be realized. The conclusion is that policy must accommodate some state
role in water supply.
The question is whether it should it be a limited state intervention or a strong state role.
The limited state intervention option would involve, essentially, continuation of current pr'1cti ce .
Tho e practice have proven inadequate to prevent construction of ystems that are not fi cally viabl .
Tho e practices have not been able to move the delivery system toward organization that wot1ld achi v
the lov. e t [ong-te1 r11 average cost. Legislator's use of the grants program for water y tern for p litical
purpo e is generally acknowledged. It seems doubtful that political discipline i ufficient to make a
linuted rate intervention option anything other than a recipe for chaos in re ource management.
1

B., elimination thereiore the option of a stronger state role remains. Th}s ?P~ion d
rn ~ put
d ci ion making a lo e to the people as preferred but no way can be found to d1 c1pl1ne I al dec1 1 . n
making without insisting upon local financial elf-sufficiency. And that would y,•ork a great hard hip
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on low-income families orrural communities. A stronger state role almost certainly implies some growth
in the state bureaucracy, and that is not a welcome prospect. Yet a stronger state role is the only way seen
to achieve a measure of both efficiency and equity in the organization and fmancing of water supply in
South Carolina, and in the management of the state's water resources generally.
Much of the statutory base for a stronger state role in water supply is already in place in South
Carolina. Among the key elements of that statutory base are the Interbasin Transfer Act and the
Resources Authority Act. These acts provide means by which the state may exercise control over local
water supply operations if (a) an interbasin transfer may be required or (b) a local water supply system
chooses to borrow money under state auspices. In addition, the state can exercise leverage over local
water supply operations through DHEC's public health regulations.
Additional legislation is needed, however, to broaden the statutory base for state oversight of water
supply systems. That legislation should seek to accomplishing two tasks: (1) tighten financial
management ofwater supply systems and provide means whereby customers may compare the financial
operations of their supplying system to other systems, and (2) institute an order planning process for
movement toward cost-effective regional water supply networks. Draft legislation to accomplish the
first task is suggested in Appendix B. Draft legislation to accomplish the second task is suggested in
Appendix C.
The Water Systems Financial and Facilities Reporting Act in Appendix B will both strengthen local
control and state oversight. By standardizing the accounting practices, it will be possible for citizens to
compare costs ofoperations across systems and for persons serving on local water boards or commissions
to have a clearer idea ofcosts and of the fmancial health ofthe system for which they carry responsibility. '
Such standardization will also allow state officials to identify earlier systems that may be headed for
financial difficulties and to take remedial action in a timely fashion before truly difficult problems have
developed. Finally, standardization of accounting practices and regular reporting of financial info11na
tion will greatly simplify and expedite the operations of the resources authority.
The draft water supply planning act in Appendix C clarifies some ambiguity in current law regarding
the authority of county councils over water supply. The draft act envisions an oversight role for state
agencies, particularly the Water Resources Commission and DHEC, to assure that the planning meets
certain procedural standards and that the plans of the various counties are consistent. But the draft act
places primary responsibility on county councils, the only elected bodies of local government that have
powers, taken collectively, that cover the entire stateo By providing for each county to develop a water
supply plan or for two or more counties to join in developing a joint plan, the act will assure that citizens
can influence water supply decisions through elected officials and that plans are laid to meet water supply
needs in all parts ofthe state in an orderly and efficient wayo Once plans are approved for all 46 counties,
they can be assembled by the Water Resources Commission into a coherent statewide plan for meeting
water supply needs and used as a reference in considering actions under the lnterbasin Transfer Act and
the Resources Authority Act.

Drought and Surface Water Conflicts
While the surface water resources of South Carolina are abundant in times of no1111al rainfall, this
study has identified the potential for serious conflicts to develop over surface water rights in times of
drought. Currently, the state has no regulatory authority over large withdrawals of water from streams
and lakes. That authority is needed in in order to avoid unnecessary conflicts and reduce the damages
associated with drought. A program requiring major withdrawals of water from streams where conflicts
are foreseeable would represent less bureaucratic interference with riparian rights than the pe1 rnitting
programs that have been established by law with regard to withdrawal from all surface waters in many
other states, and would strengthen South Carolina's bargaining position in negotiations concerning
management of interstate streams.
Appendix D contains draft legislation to establish surface water capacity use basins. The legislation
would designate as capacity use basins those where 40 percent or more of the mean streamflow is being
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utilized. In such basins, all persons, institutions or organizations proposing to withdraw 100,00 gallons
per day, or more, would be required to secure a per111it from the Water Resources Commission and the
Commission would be instructed to deny such pe1mits if it proved impossible or impractical to devise
schemes that protect the interests of established water users during times of low streamflow.
Under existing conditions, the proposed legislation would not affect new water users in any basin
except the upper Savannah. Indeed, even in that basin, the proposed legislation would have more
symbolic than actual impact since the U.S. Army Corps or Engineers and the Duke Power Company are
riparian owners controlling all of the large sources of water in the basin. There is substantial probability, .
however, that the pe1111itting requirements embedded in the legislation would be triggered in Saluda and
Combahee-Coosawhatchie basins sometimes within the frrst two decades of the next century.
The second option regarding drought preparedness is to increase the storage of water in time of
above-normal rainfall. Appendix E contains draft legislation that embraces the concept of a partnership
between the public and private sectors in expanding the state's water storage capacity. This legislation
would exempt impoundments from the property tax rolls if private sector owners enter into a binding
agreement to release water for streamflow augmentation, as directed during times of drought by the
Water Resources Commission. The argument for such an exemption is that the release of water into
streams during drought is a public service and, hence, the impoundment from which a release is made
is serving a public function which might justify its owners being excused from property taxes. In
addition, the draft legislation provides a tax incentive for the private sector to build impoundments on
speculation in which storage capacity could be leased to water supply systems, industries, and others.
While these tax exemptions would have the effect ofreducing local and state government revenues, they
could also serve to avoid relatively large capital outlays by government to build additional water storage
impoundments.

Groundwater Rights
Even though the docket in the courts may indicate no urgency in resolving property rights with regard
to groundwater, a resolution of that issue before it becomes a matter of litigation would be desirable for
planning purposes. In addition, a resolution of the groundwater property rights question in South
Carolina could be helpful in securing an agreement with Georgia to manage serious groundwater
problems developing near the mouth of the Savannah River. Of the options available, the California rule
represents the most advanced legal thinking as well as provides a fo11nula that might be used in resolving
interstate disputes. It is recommended that legislation be enacted wherein the California rule is adopted
as the basis for groundwater rights in South Carolina.

Savannah River Conflicts
Issues regarding the management of the water resources of the Savannah River go beyond water
.. supply. Yet until an agreement is reached detailing how much water and at what locations water from
the Savannah that may be accessed by South Carolina communities, it will be difficult to proceed with
water supply planning. Hence, an agreement on a mechanism for managing the Savannah is of
considerable importance and deserves high priority.
Such a mechanism must be developed through negotiations with officials of the State of Georgia and
the federal government. The negotiating team representing South Carolina must have room to bargain.
Thejudgement is that a river basin commission, similar to the Delaware River Basin Commission, is the
most practical mechanism available. But the state is cautioned against establishing any particular
mechanism as an ex ante objective in that it could unduly hamper the negotiations in ways that.ar~ not
in South Carolina's interests. Some general principles regarding the objective of such negot1at1ons,
however, are worthy of consideration:

1. the agreement should pertain to all water resources, surface and ground, in the Savannah
Basin because there is a hydrologic interrelationship between surface and groundwater;
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2. the agreement should seek to assure that South Carolina communities will share water
from the Savannah with Georgia communities on the basis of the same allocation
principles;
3. the agreement should provide for periodic re-evaluation of the federal government's role in
the management and use of Savannah River resources;
4. the agreement should provide for a binding mechanism for arbitration of disputes and
conflicts between the various parties using Savannah River resources should be established;
5. South Carolina should have a continuing and institutionalized role in managing the Savannah
either under an interstate compactor a river basin commission as authorized by provisions of the
federal Water Resources Act of 1965.
The South Carolina Water Resources Commission should take the initiative in opening negotiations
with other parties regarding a mechanism for managing the Savannah River and that a goal be established
ofreaching a defmitive agreement no later than the end of 1992. Toward that end, the commission should .
immediately undertake such background investigations as are needed to negotiate intelligently and with
all pertinent technical and economic info1mation at hand.
In addition, the obseived problems on segments of the Catawba River cannot be ignored. The future
demand and supply of water in the Catawba-Wateree basin deseives closer, more careful study than it
has been possible to undertake here. Such a study should be initiated with the objective of achieving an
agreeemnt with North Carolina on the management of the Catawba by 1995.
Improving Data Resources
Defining Hydrologic Data Needs

While some of the data needs for improved water resource management in South Carolina have been
defined by this study, efforts in that regard have not been systematic or comprehensive. It is not clear
to us, for instance, whether additional stream gaging stations are required or whether surface water
availability can adequately be estimated using a simulation model such as that developed by Badr and
White. Moreover, while it is clear that data regarding groundwater resources are not adequate, it is not
possible to dete11nine what types of groundwater data should be collected, how it should be collected,
and what the costs or time requirements for such collection would be.
The data collection and organization of the Water Resources Commission and related agencies needs
to be evaluated by professionals competent to make expert judgments and a systematic, orderly, cost
effective process developed for obtaining, storing, and retrieving the necessary data. In that evaluation,
consideration should be given to economizing in so far as possible on field collection when reliable
means for simulating water supplies can be developed to provide estimates pertinent to locations where
no field data are available. It is recommended that the Water Resources Commission undertake a general
review of hydrologic data needs and develop such programs as may be thought necessary to assure that
the state' s water supply can beadequately monitored with regard to both quality and quantity and with
the dependable supply of usable water reliably estimated throughout the state.
Foremost in this effort should be an emphasis upon a systematic collection and analysis of
groundwater resources. It is clear that the groundwater resources of the state cannot be mapped and
understood without extensive effort over a relative! y long period of time. But it is essential that a rational
plan be devised to inventory those groundwater resources in a systematic way with a timetable
established for reaching certain sensible benchmarks. That timetable should be consistent with the
requirements of the science, the budgetary resources that reasonably can be expected to be available, and
with an understanding that in lieu of such information all water resources planning in South Carolina is
undertaken in an environment of considerable uncertainty.

103

Geographic Information System
In obtaining hydrologic data, as in obtaining all other relevant data, it is recommended that collection
systems be designed to be compatible with development of an integrated multiagency geographic
info1n1ation system for South Carolina.
Modern electronic data processing makes possible increased cost effectiveness in data storage and
retrieval. But the nature ofnatural resources data is such thatits infor 111ation value is compromised unless
it can be assigned a geographic location. The more such data with geographic dimensions, the greater
the inf01 mation that can be extracted using computer technology. The basic expertise required to design,
construct, and operate a geographic info1mation system (GIS) is resident in South Carolina and
considerable geographically coded data have already been assembled. What is needed is that some
agency assume a leadership role in creating such a system. It is recommended that the Water Resources
Commission take the initiative in establishing an interagency working group composed of technical
specialists from each of the agencies represented among the exofficio members ofthe commission. That
interagency working group should coordinate the development of the water resources components of a
GIS for South Carolina and should be funded sufficiently to obtain the expert technical assistance of the
Social and Behavioral Science Laboratory at the University of South Carolina.
It is our judgement that a GIS might most usefully be the responsibility of the Division of Research
and Statistical Services (DRSS) of the Budget and Control Board. That agency operates primarily as a
service body to all of state and local government in South Carolina. It has considerable in-house
computer and statistical expertise and experience in using large amounts ofdemographic data. Assigning
primary responsibility for the development, operation, and maintenance of the GIS to the DRSS would
place the system above the bureaucratic squabbles of line resource and development agencies but in a
place where all could readily obtain access.

In connection with development ofthe GIS, the Water Resources Commission should plan to include
in that system data regarding the boundaries of the service areas of water supply systems, locations, size
and age of all distribution lines, and all water storage facilities. In order to obtain such data, it will be
necessary to develop a systematic procedure for collecting such infor 111ation and keeping it current. For
that purpose, consideration of legislation to require annual filing of such info11nation by local systems
is suggested. A draft act toward that end is contained in Appendix B.

Obtaining Citizen Participation
Basic Considerations
Finally, but certainly not least importantly, there is the matter of citizen involvement and participa
tion in the water planning process. As Kellow notes: ''Given that the recommendation ofthe Final Report
(i.e, this report) is for an emphasis on process planning rather than output planning, there is . . . an
obvious need to ensure citizen input on a continuous basis rather than simply at the outset of the planning
process.'' The need is doubly important since the Water Resources Commission is composed ofpersons
representing specific, as opposed to general citizen, interests.
Programs to elicit citizen participation in water resources planning in South Carolina, however, must
not be undertaken without great care. Again, quoting Kellow: ''While participation can improve the
quality of policy making, it is just as likely to make policy making more rather than less difficult .. : ."
This is true because those participating may not be well inforrned of the constraints and trade offs facing
policymakers, the participation process may be dominated only by those seeing enough to gain or loss
to justify investment of their time and effort, participants may be unable to separate facts from values,
or the process itself may bias the outcomes. No approach to citizen participation in the development of
a state water plan will be able to fully overcome all of these problems, but ordinary citizens do possess
both facts and values that must be taken into account if a successful, workable water plan 1s to be
achieved.

•
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In developing a citizen participation process, we recommend that emphasis be given to achieving
inf011ned inputs. Quoting Kellow one more time: ''. . . the right to participate carries with it
responsibilities-in this case, the responsibility to be infor·rned.'' Everyone who cares to take the time
to info1m him or herself of the issues to be discussed should have full opportunity to participate in the
process, but those who simply wish to make speeches without doing the necessary homework should
encounter discouraging roadblocks to their participation. The recommendations below regarding the
specifics of a public participation process are premised upon such a philosophy.

•

Continuing Participation
First the specifics ofdeveloping a continuing, or ongoing citizen participation process to supplement
the decisionmaking of the Water Resources Commission are addressed.
The establishment of four pe11nanentregional citizen advisory forums is recommended, one each for
the Savannah, Saluda-Broad-Catawba, Pee Dee-Waccamaw-Black, and Ashley-Cooper-Edisto-Com
bahee basins (with any residual areas grouped with the adjacent basin noted above). These citizen forums
would consist of six to twelve persons representing a broad cross section of the population of the
particular basin. Members of these forums should serve for three or more years so as to acquire enough
depth of knowledge to appreciate the complexity of issues, but there should be sufficient rotation in the
membership to allow a large number of citizens to serve on the forums over the period of a generation.
The commission should hold one of its monthly meetings in each of the regions above at least one
a year. That meeting would not only deal with issues of concern to the host basins as part of the formal
agenda, but would serve to provide an opportunity for commission members and staff to interact one to
one with the members ofthe local regional advisory forum and obtain inforrnally inf01mation and advise.
It is further recommended that all members of these regional citizen advisory forums be invited to
attend all meetings of the Water Resources Commission (regardless of the location of the meeting) and
be included on the mailing list for all pertinent reports and documents distributed by the commission.

Public Participation and this Report
Input from citizens should also be solicited regarding the recommendations in this report. Such input
will be of doubtful value, however, unless it comes from persons who have (minimally) read and studied
a summary of the report Copies of the report, together with supporting documents and working papers,
should be deposited in each county seat libra'ry, in the offices of all ten regional councils of government,
and in such other locations as circumstances may warrant. Public notice should then be given that copies
of the report are available for examination in those locations. Copies should also be provided at nominal
charge upon demand to any interested citizen and citizen's group.
Once copies of the report are made available, plans should be instituted for a minimum of six public
meetings, one each in Greenville, Spartanburg, Rock Hill, Columbia, Florence, Greenwood and
Charleston. Optionally, meetings might also be scheduled for Anderson, Beaufort, and Myrtle Beach.
Notices of the meetings should be provided to all persons requesting copies of the report and to all who
have consulted the report in any of the various locations where it is deposited. Such a procedure will not
mean that the meetings are closed to general public attendance, but would serve to signal that those who
wish to participate are obligated to prepare themselves to participate on an inforrned basis.
The mechanics of the public meetings are very important if these meetings are to produce useful
results. It is recommended that the attendees at the meetings be organized into a number ofsmall working
groups of six to twelve persons, with some care taken to assure that each working group contains a fair
representation of a cross section of the persons in attendance at the meeting. Questionnaires would be
distributed in each group with the responses to be examined later. Each group would also be asked to
develop a list of (a) concerns that were not sufficiently addressed in the report in order of priority, (b)
conclusions reached in the report which one or more persons finds in error, together with the nature of

•

105
the .e rror, and (c) additional or alternative recommendations regarding a state water plan, in order of
priority.
The organization into working groups should occur before any general discussion of the report in the
open meeting. Unless this procedure is followed, the results coming from the working groups could well
be influenced disproportionately by the rhetoric of various speakers. But after about an hour in working
groups, a plenary session in which individuals are invited to ask questions or make other comments is
in order. A good moderator for these plenary sessions is essential, and it is desirable that this person not
be identified strongly with the Water Resources Commission or the authors of the report. An effort
should be made to secure as moderator a representative of the local media with credibility and experience
drawing out different points of view.

Finally, it is recommended that each person in attendance at the meeting be invited to submit a forrnal
written statement regarding the report, such statement to be made a part of the official record ofthe public
meetings. The formal statements and other materials developed from the public meetings should be
collated and bound together in a document that becomes a supplement to this report. Copies ofthis report,
all working papers, and the materials from public meetings should be deposited in the State Library, in
the libraries of all colleges and universities in the state with the various regional councils of government,
and with all agencies represented in the Water Resources Commission. Copies of these materials should
also be made available at cost to any other person or organization requesting the material .
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APPENDIX A
THE SELECTED USGS STREAM GAGING STATIONS USED
IN CALCULATING THE WATER YIELD FOR EACH
DRAINAGE BASIN, SOUTH CAROLINA
Station(s)
I.D. Number

Basin

Location

Pee Dee

02131000
02131150

Pee Dee River at Pee Dee
Catfish Canal at Sellers

Lynches

02132000

LynchesRiveratEffmgham

L. Pee Dee

02135000

Little Pee Dee River at Gallivants Ferry

Black

02136000

Black River at Kingstree

Waccamaw

02110500

Wacamaw River near Longs

Broad

02161500
02162010

Broad River at Richtex
Cedar Creek near B.lythewood

Saluda

02169000

Saluda River near Columbia

Catawba-Wateree

02148315

Wateree River at Eastover

Congaree

02169500
02169570
02169630

Congaree River at Columbia
Grills Creek at Columbia
Big Beaver Creek near St. Matthews

L. Santee

02171500
02171680
02175000

Santee River near Pineville
W edboo Creek near Jamestown
Edisto River near Givhans

Combahee-Coosaw hatchie

02176500
02175500

Coosawhatchie River near Hampton
Salkehatchie River near Miley

U. Savannah

02189000
02196000

Savannah River near Calhoun Falls
Stevens Creek near Modoc

#

•

Edisto

.

Savannah River near Clyo, Georgia

02198500

L. Savannah

•
•
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APPENDIXB
WATER SYSTEMS FINANCIAL AND
FACILITIES REPORTING ACT

•

Section 1
This act may be cited as the South Carolina Water Systems Financial and Facilities Reporting Act of
1989.
Section 2
All water and (or) sewer systems operating in this state, whether operated by a county, ~unicipality, local
government district, or any other unit or government, or by a company or corporation, shall established
an accounting system in accordance with guidelines and regulations established by the Comptroller
General of South Carolina.
Section 3
All entities operating said systems shall secure annually an audit by competent accountants performed
in accordance with procedures established by the Comptroller General. The results of said audit shall
be conveyed to the Comptroller General in a fo1m and at a time prescribed by the Comptroller General.
Copies of said audit shall also be deposited in the South Carolina State Library and in a library or libraries
within the county in which the system operates, and shall be available for public inspection in offices of
the system.
Section 4
After reviewing the audit of each system, the Comptroller General shall provide the council members,
commissioners, directors, or overseers, however styled, of each system with a written evaluation of any
findings suggesting financial problems that pose an imminent or potential threat to the continued safe
and orderly operations ofthat system. Copies of such evaluations shall be available for public inspection
in the office of each system.
Section 5
The Comptroller General shall prepare annually a report comparing the operating costs and revenues of
all said systems and make such report available to the citizens of the state upon request. Copies of the
report shall be transmitted to all systems filling audits, to the Governor and members of the General
Assembly, and to the members of the South Carolina Water Resources Commission, the South Carolina
Health and Environmental Control Commission, and the South Carolina Resources Authority.
Section 6
Each water and (or) sewer system shall convey annually to the South Carolina Department of Health and
Environmental Control, in a manner proscribed by that Department:
a. a map showing the location of all treatment facilities, pipelines, aqueducts, canals, or other
means of conveyance, by size and date placed in seivice;
b. a map showing the boundaries of the service area of the system.

Section 7
The South Carolina Department of Health and Environmental Control shall make such maps available
to other state agencies, local governments, and citizens of the state at a cost not to exceed the cost of
reproduction.
•

Section 8
Any water and (or) sewer system that shall fail to comply with the requirements of this act shall be
110
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declared ineligible to receive any grant or loan of money from any arm of the-government of the State
of South Carolina.

Section 9
This act shall talce effect·upon the signature of the governor.

•

•
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APPENDIXC
WATER SUPPLY PLANNING ACT
Section 1
This act may be cited as the South Carolina Water Supply Planning Act of 1989.
Section 2
Other statutes notwithstanding, the responsibility for the coordination of water supply shall rest with the
county councils of the several counties.
Section 3
The county councils of the several counties shall take such actions as are necessary to develop a plan for
water supply in each county. Such plan shall be completed and submitted to the South Carolina Water
Resources Commission for approval. After July 1, 1992, no fmancial support shall be provided out of
state funds, nor shall the South Carolina Resources Authority underwrite any loans, to any water system
not including in an approved plan. Further, no fmancial support shall be provided by the state for any
water supply facilities that are not consistent with an approved county plan.
Section 4
Before submission to the Water Resources Commission, each county water supply plan shall be ratified
by a majority vote of the county council and by two-thirds of the municipal councils and other bodies
of elected officials operating water supply systems. Should one or more municipality or subdivision of
government operating under the authority of a board of elected officials fail to ratify the plan, the plan
shall be revised to exclude the existing service area of that municipality and the water system operated
by that municipality or subdivision of government shall be ineligible for any financial assistance
provided by the state, as stipulated in Section 3 of this act. Each plan shall also be certified as being
consistent with other approved plans, including regional wastewater treatment plans, by the council of
government for the region in which the county is located.
•

Section S
The objective of the water plan shall be to provide water supply to all users in the quantities needed, at
the time and place needed, and at the lowest possible social cost.. In devising the county water supply
plan, the following matters shall be considered:
a. the capabilities of existing water supply systems to achieve efficiency in meeting the water
needs of their customers and to provide water services at rates that are acceptable to customers
and sufficient to meet all costs incurred by the systems;
b. foreseeable demographic and other changes likely to affect the demand for water in the various
parts of the county;
c.

the availability and location of sources of water and the environmental impacts of making use
of those sources;

d. delineation of the service areas of particular water supply systems;
e. any existing land use plan and regulations in the county;

f . arrangements for dealing with drought and other emergencies, including frre;
g. arrangements for expansion of physical facilities to accommodate growth in population and in
the economy;
112
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h. maintenance of high standards of public health and safety;
i.

physical terrain and other geographic factors pertinent to the movement of water.

Section 6
In developing the water supply plan, the county council shall provide ample opportunities for
municipalities, special purpose districts, and other units of local government to participate in the
planning process, and no entity currently operating a community water supply system shall have its
current service area reduced without the consent of the authorities responsible for operations of that
system.
.
Section 7
In developing the water supply plan, the county council shall take arrange for all interested citizens to
provide inf01mation and opinions regarding the nature of the plan and shall hold one or more public
hearings on the plan. The transcripts of the public hearings shall be appended to the fmal plan.
Section 8
Two or more counties may enter into cooperative arrangements in the development of a water plan by
the execution of appropriate contracts between the county councils involved.
Section 9
In reviewing and granting its approval to a county water supply plan, the Water Resources Commission
shall:
a. assure that the plan is technically and financially practical;
b. assure that the plan is consistent with the statutes and regulations pertaining to protection of
the drinking water supply and of the environment, and is so certified by the Depru·t1nent
of Health and Environmental Control;
c. assure that implementation of the plan will not adversely affect the interest of the people of other
counties or render impractical the approved plans of other counties;
d. assure that the plan provides reasonable and workable provisions for dealing with emergencies,
including drought and frre;
e. assure that provision is made for the periodic regular review and revision of the plan as changing
circumstance might dictate;
f.

assure that all entities currently operating community water supply systems in the county or
counties for which the plan is submitted have been accorded ample opportunity to participate
in the development of the plan and to attach statements to the plan indicating there their approval
of the plan or specific objections to it.

g. assure that citizens of the county or counties for which the plan is submitted have been accorded
ample opportunity to make contributions to the development of the plan and that objections to
the plan raised at public hearings have been addressed in a reasonable way .
.

h. assure that the plan is certified by the appropriate council of government as consistent any
existing regional wastewater treatment plan.

Section 10
For purposes of carrying out this Act and in order to assist in defraying the expenses !ncurred by the
counties in meeting the requirements of this Act, each county shall be authorized to receive a grant from
the state treasury not to exceed $100,000, provided that such money shall be matched on a one-for-one
basis by the county and further provided that such monies shall be appropriated by the budget act.
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Section 11
The Water Resources Commission shall devise such regulations as shall be necessary to implement this
Act.
Section 12
This act shall take effect upon the signature of the Governoro

•
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APPENDIXD
SURFACE WATER CAPACITY USE ACT

Section 1
This act may be cited as the South Carolina Surface Water Capacity Use Act of 1989.
Section 2
The Water Resources Commission shall declare any ofthe basins defined in Act 90 of 1985 to be a surface
water capacity use area when the mean daily withdrawals, calculated annually, of surfacewater in that
basin shall be equal to, or in excess of, forty percent of the mean flow of the stream, as measured at the
gaging station nearest to the discharge of the stream into the Atlantic Ocean. In the case of basins that
shall include areas outside the boundaries of South Carolina, all withdrawals in said basins, whether
made within the boundaries of South Carolina or not, shall be included to the greatest extent practical
in determining mean daily withdrawals.
Section 3
No new withdrawals of water equal to, or greater than, 100,000 gallons per day on any day from streams
in a surface water capacity use shall be lawful unless a pe11nit for such withdrawal has been issued by
the Water Resources Commission. For purposes of this act, a withdrawal shall be defined as any removal
ofwater from the natural and usual channel ofa stream such that the flow of the stream is thereby reduced
•
many way.
Section 4
Before issuing a permit as required under Section 3 of this act, the Water Resources Commission shall
determined that:

a. the proposed withdrawal shall not work damages on existing users of the waters of the
affected streams;
b. the proposed withdrawal shall not adversely affect the ability of the affected streams to
assimilate lawfully permitted waste discharges;
c. the proposed withdrawal shall not adversely affect fish or game, nor shall it adversely
affect established recreational uses of the streams;
d. the proposed withdrawal shall not have adverse affects on the groundwater supply;
e. the proposed withdrawal is for a beneficial purpose or purposes and all other reasonable
alternatives to the withdrawal are impractical.
Section 5
All perrnits issued under this act shall state specifically the limits on the quantity ofwater to be withdrawn
and the place where such withdrawals shall occur. Separate perrnits shall be required for withdrawals
at different locations. No pe11nit shall be issued for longer than the depreciable life of the facility or the
longest-lived piece of equipment to be used in connection with the withdrawn water, or twenty years,
whichever is lesser.
Section 6
·In considering pet mi ts, the Water Resources Commission shall give preference to renewal <;>f previous Iy
granted per n1i ts over new pernrits unless the proposed use of the water under the new pen:~nt ~hall be for
domestic supply or there is conclusive evidence that the proposed u~e under the new penmt will pr?duce
greater benefits to the people of South Carolina than would be realized from renewal of the previously
granted per, 11i t.
115
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Section 7

·
The Water Resources Commission shall maintain records of each approved pe1·rnit with the location of
the withdrawal identified by latitude and longitude, or other suitable geographic coordinates, and the
quantity of water to be withdrawn and any other conditions upon the perrnit indicated. All holders of
perrnits shall maintain records of daily withdrawals and such records shall be available for inspection by
officials of the State of South Carolina upon demand. The Water Resources Commission shall regularly
monitor the performance ofthe holders ofpetmits to assure that withdrawals are occurring in compliance
with terms of the pe11nit.

Section 8
Failure to exercise authority granted under terms of a pe1111it during a period of twelve consecutive
months shall be tantamount to forfeiture ofthe pe1·111jt and the Water Resources Commission shall revoke
such forfeited pe1,11its and so notify the holder. Provided that withdrawals of at least fifty percent of the
water authorized under te1ms of the perrnits shall be considered an exercise of the authority granted by
the per r11it.

Section 9
Withdrawals sufficient to require a permit under this act for which a permit has not been issued shall be
a misdemeanor and persons found guilty of such a misdemeanor shall be subject to imprisonment of not
more than one years or a fine of not more than $10,000. Violation of the terrns of a per1nit shall be a
misdemeanor and persons found guilty of such misdemeanor shall be subject to a fine of not more than
$1000. Provided that in either case every day in which violation occurs shall be considered a separate
offens.
•

Section 10
The Water Resources Commission shall devise and promulgate such regulations as are necessary and
useful in carrying out the provisions of this act.
Section 11
This act shall take effect upon signature of the Governor.

APPENDIXE
PRIVATE SECTOR WATER STORAGE INCENTIVE ACT
Section 1
This act may be cited as the South Carolina Private Sector Water Storage Incentive Act of 1989.

Section 2
The purpose of this act is to encourage private investors to construct water storage impoundments from
which releases will be made to augment stream.flow during times of drought and in which water users
of all types can lease water storage.

Section 3
Any property used for purposes of impounding and storing water in furtherance of the purpose of this
act and which shall be included in an agreement between the owners of that property and the Water
Resources Commission shall be exempt from all ad valorem taxes, providing that the following
conditions are met in the agreement:
a. water shall be released from the impoundment in such manner and at such time as directed
by the Water Resources Commission;
b. the Water Resources Commission may require a daily release equal to at least one percent
of the storage capacity of the reservoir.

Section 4
Investors in the construction of impoundments constructed after this act shall become law and for which
agreements have been executed in accordance with Section 3 of this act shall receive a credit
against South Carolina income taxes equal to fifty percent of the capital expenditures in construction of
the impoundment. Such credit may be utilized for a period not to exceed five years.

Section 5
Revenues obtained from the leasing of storage capacity by owners of impoundments for which valid
agreements under Section 3 of this act shall be exempt from all South Carolina income tax.

Section 6
Contracts for leasing storage capacity in reservoirs under te1ms of this act may be accepted as collateral
by South Carolina banks and other lenders.

Section 7
Owners of impoundments covered by this act who shall default on agreements shall be liable for the sum
of the difference between taxes actually paid and taxes that would otherwise have been due to the State
of South Carolina and its subdivisions on the impoundment and its revenues in absence of this act, plus
interest at a rate determined by the State Treasurer, based on the mean interest rate paid on state
obligations during the time period involved. Notwithstanding the fact the benefits of some or all of the
benefits of tax remissions may have been received by previous owners, this tax liability shall fall
exclusively on the owners of the impoundment at the time of default on the agreement.

Section 8

The Water Resources Commission shall develop and promulgate such regulations as are necessary to
carry out the provisions of this act and to assure that any impoundments constructed under ter n1s of this
act do not endanger unique environmental and historical assets of significant value to the people ofSouth
Carolina.

117

118

Section 9
This act shall take effect upon the signature of the Governor.
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